^^^S^-fS^-y h I? — ^ &ATM (Asynchronous T 
ransfer Mode) SfcL, V > 9 P H S , 32 

fcS^-rafcWCfcSa 25i tf*B 2 6 to 

FsJiiPPP (Point-to-Point Protocol) /PIAFS 
(PHS Internet Access Forum Standard) izl. I9g^1" 

[0 0 2 7] 2p:3llfi©^j!i[i*3ttSW^y s> K#SjS 
ilUfiioiJ, wm<nft&?in>'V:/?&mM*r2>h<D 

a«j${2, MMAcS*&t^l*ic^re]iimffl"Cj;v\ 

[0 0 2 8] 0 4f^|lliO#MiC*5^rSffl1-S^ 

[0029] BNl'^-f ^tog 

*7I/- Afi, -/n— K^Jf^ ( B S G : Br 

oadcast Segment ) , 7 9^7,=5-^^tV (ASG : Acce 
ss Segment) , WM^^f^f^ (C S G : Control Segmen 
t) R&m^-*?*^ (USG :User Segment) 

xm^nz* b s g K&ftimm&i&mftffl&iDi'z. 

G, USG©ffl^Sra*p-f 5fcfetDT9 ^^^;vefe 

[0 0 3 0] ASGB, 3X*-|Bj*^Sift^2 
^ ^ & a £ S * 1" 5 ® 7 V ¥ A T ^ ir .x ffl 
©i^tf-Y^A-CfeS, CSGf±ftJ#iIIItt«£HHii-f 
SfcfecO!f -Y-^A-C, BSG?jfSJJltCSGXC? 

h Sr^Uffl L,-CS!HWil*if U SGBa-f 

fcusG^nyh mm it*- ifx-^ *ea-r 5c 

[0 0 3 1] BIK'ftV^C CSG/^y Mt$Sfll 5 

MUhlcSBl 5 It, AA^fcW^CSG/^j/ h& 
ffihjtLT I PSl 1 \C\Hti-fh a ASG^yh 
«hJc$|5l 6iCi±ASGT^-r5W»^A^^^5 0 A 
SG/^y Mt^l 6 Si, A^^^fcfiS^ASG 

[0 0 3 2] *HS©^ffi('*3V^Tft, USGffeit 
6ff« (a-iffim) Col^ttt, If IP^Il lfcfit 

^-TS i 5(-fto-cv*5 0 ip^iifi, usg, cs 

G, ASG-e^-TSif^ej-f I'^^S' h^P 

71/ (IP: Internet Protocol ) /<>ry h LTtrJ 

ku^^su l 3 si, ^««ISS*Jmic#t 



[0 0 3 3] *^ft«?F^t-*J^T{4, I Ptpi lfrb 
CD I P^y M-lPPP«J^a5 7^ft^§^§ o ppp 
#J^SP7JiA^j£;ft,fc 1 P/^^s/ bSrPPP/^y H- 
»LTP 1 AFS#J^3U8t^!i&t-So PIAFSl 
J5ggE8iiA^($ixfcP P P^y HrP I AFS^^y 

M£3&JiLTPHSrafiEl$9fcW*&1-5 0 PHS«fi5m 
9 BA^tlfcP I AFS^y t-^PHS/^y Hi 

[0 0 3 4] £r6T\ USG/^y Hlf LTASG 
StfCSG/^^ btPtlt, USG/^y h«fig^Sr 

BPib, USG^? bcosL— fi$mc£o 
r, gESC, IP (S^feT FU-.Xfi-^-/<) , ATM©— 
y^flStt;6u£:h/t^5(~t>ft:b£>1\ El', IP (3&5fc 
T Kl^-Xim^*«7®Site)f 2 3) , PPP, PIAF 
SCO— y^iS^Ju^^^r i^fe, 3}" — A— -y h'Vjm 

a-— fpfiMSas, ^rits«*,«ffi^2 3gfi-ce^5 
[0035] ix^mMmmmMi 2 swAs-auMtn, - 

S2 3 -CiKgfclimJK f— ^1 0 4 t^1--i#'ff« 

So 

[oo3 6] rtLtcoas^t, ^mm<DtM\c^x 

it, 3-— tPtfSt-'OV^Ctt, USG^y h«/*S5^a 
^Ti'lSai pacts' hftb, f— /^r Ku-^KSSP 
1 2i'J;oT, fa5t5rf--^2 2 ± 5 tftotl^ 
5 0 L^L**S&, USG^y bcDSSftigfficDUS 
GSftv— (ACK, NAK'[t^^^3j>) 

[0 0 3 7] *^T\ ARQflSl 7dS^(t&tlT^ 
S„ ARQtffiaiTfJ, USG/^y hCDS^MWSr 

hSfiggsi sis, t 

fcUSG/^^s/bcD^jlftggfflcDUSGgfiv'-^^^ 

JS*T Ki/^^Sl 3tdttt;*rr5«£ 5tcfco-o<>5 e 
[0 0 3 8] g>clc, -coj; 5(c»t^$^fcSl*cof^co 
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Xh <0 , 0 7 i4c s G^y-y Ya^^Mt^-rmm 
[0039] 2 5 it, i?*r6]aft*W!*a^ 

2 4^W»^2 6 ^fTL,T, -y— ^2 2&[fm«^* 

t (/MM- 3>t cog^tt, ffiffia) p h s cogg^^f [J 

Bfi, asg^ y h-cy v^=f -s^^m^M&g: 

[0 0 4 0] A S G/^tr -y hWf$M> 1 5 C±otA S G 
X'&m-f&tim CUB (a) ) AS#^§n5o ^©/^ 

him^«®S*^T K^K^l 3 
tit, Ji^«4gS*^2 3ir K^x^^$ix5 0 

I P§P l 1S4, TKi>^^^5'^#j|ILfcI P/^ 

[0 0 4 1] P P P«/$£|5 7i4, PPP^y^WL 
(H6 (c) ) , P I AFSfUfiSclftStt, PIAFSa 
vtt*ttm-% (H 6 (d) ) 0 St, PHS«3I9 

(e) [^1-i^SfS-f-S:m*-t-5o 

[0 0 4 2] y^^^^^yvflt^S^taf-rSJS^tt, 

[004 3] o| <5 , «HSi:ii 2 5 (4, C S G^fr y 

bM$,m i6iaot, c s G-eepi-rsft y 

-rs. m7 (b) K^-riSK, r«fij#[t#!ct>iK« 
«*«ift^2 3 ^^t-rsr KvxitaaswinSix 

S 0 CSGffigtSftCo^tt, H7 (e) KB 

? ^bM^mmmmmmm 2 4 , ^mm 26, ^ y h 

V-ir 2 1 A$r^LTi£ffi«*««S*^2 3Cttf^ 
[0 0 4 4] A S G, CSG^flJMLT/S^lS^y > 

if <DmM*mt>ht'WiX\ ««*js(4, uscia 
9 , MJjfammmm&mE, 2 4 xu«**tjs 2 e ^ l 

[004 5] *t*gg*^ 2 5 t4, U S G "CeiSI" 5 ft fg 
icoV^TS4, Bsic^l-^-Zir/Wt^*-^ Bs (c) 
75^ (e) S4, USG^-Jry b#^SS4:Kftfc«^<0* 



V^LSS-^LTV^ @8 (a) {^"f ^-~tPfif#{4, 
f— ^5eT KV^Ig^l 2i'WI&$tLTf— 2© 
rK^r^JJxS, 1P8UH4, 18 (b) {'^ 

[0 0 4 6] USGI^LT, C S G, ASGt^fffl 
Mt^M-tWrSiaZ, MS (c) JIrM (e) \z.B 
-f--t?^, 18 Cb) fJIP/^^M:, ItATMA 
y ^, US G^^r y h ©iiSWMsfi U >^ ffl Bf- * U 
>^ ft #&m&#«&i»£ilBJS 2 3 ©55^7 K U7, ^ 

tf i p^-yf&mu-rz> a ^i-^j-u *ss*©i?8in 

:!3l 1 >Tf4, I Pg&l 1 ^bo I P/^s/ h (IB 
(b) ) ii, S*PPP*^7lcttjf&i-5. -tiicj; 
9, H8 (b) © I P^^y HCP P P^ytf&W)\\& 
fixms (f) (^1-ppp^v-y h^#E>ti5 0 
t:, PPP^y K4P I AFS^y M'Sife^ti, 

[0 0 4 7] BP'b, ISfOynFanx^^^titJ: 
5(C •«**l2 5fflTCP/^?M4 1 IP/^? 
h, PPP/^j/b, PIAFS/^yh, PHS/^ 

y M^IWifcS* (^-y^Mt) Silt, 

[0 0 4 8] f--/^2 2t*t1-5«0S^2 5^&<D 

S*fg^-f4 p h s ^ h -e, y >^ ^ Lt 

M*l^afg*«S^2 4t#t|-$^ 4j||^2 
6tft^$tLS 0 4j|i^2 6-e(4, 15 t^-t-J; 
ATM^-7Fi;«^tl, ftffiU-Y-Y (PHY) <Ht~ 
LT^y h 7-^ 2 1 AWATM^-T y*?KWiffi&il 
5o ^LT, ATM^^f W Wt^gfi L 

[0 0 4 9] ■^—^2 2(4, «HffliiJi2 5^^ 

^*$^fctfS*^«««S«2 3(-e^-T5 0 S 

t, ^**ns±aji 2 3 s4, f— ^^feotfseBji 

*l£SSeffii|« V > 7 / LT*Hffi^ 2 5 fcfcSH- 
5„ 

[ 0 0 5 0 ] *»g*JiSi, ARQffStPl 7t*bmt) 
ZtifcT <0 U S G/^ y N GQj£ft*Ig.fflSffi v-— irv^ 

s jb-csfffleMifesss^asr kv^k^sp i 3 tttt#&$ 

|xS 0 mi-it), ^«Sgfflg^"->-y'>'^#^f4^ 
*IrJ®« V Sr^LTi£S*MaS*M2 3 

[0 0 5 1 ] r©i5K, AHltew^fillcfc'^Tfi, 'tt 

^*ft-^Mrr5HS-, ««*Ji2 5(1ASG, 

csg, uso/^y Rc*fL-c, mxnmmi) 

$rii^fcfei'*y-fe/WbbTem^§o L"C, f 
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rKi/^iit, Ku-^^tss-rs 

[0 0 5 2] ^iXClt^, ifffftft, rpBM>2 6?)> 

[0 0 5 3] ftfc, -t-y h^-^COffisKt iot, tff 
i26|HP7 K^*£»ofc©©, Jiffi**»SM 
2 3^i pj Kt^^*rSF&/j:v^J;5**-g-fcft, <F*J1 
2 6 3ftro i pt Fu-^^fd-^PLreSI-So ^^2 6 
it, S^ice^^tLfc'gffi^^««ISa*^2 3- 

[00 54] El 9 ltt%W<D4tL<DmM<DMW t &^-t7u 

m-n^ni-xmrn^m-r^, m i ^mrnmm^ 

ST^USG/^yF © jl S*!^ CO U S G gft v"- 

[0 0 5 5] riXlC^L, ^HJfeco^ffiil, USG/^ 
-y b ©jlifftsS/B Sis ->—>" ^x#-S§-£ , C S G/^j/ 

loose] *nj£©^ffi(4«»u»/^^ vmmn 1 

8£rffi^U ARQfSfgl 7tDtH^SrCSGy^y h 
SfifclSJ 1 5 ictt^1"5 J; 5 Lfc^H I ©3Ufc©j#j£ 
i#*&5 e CSG^7Ml»15li, ARQfia 

[0 0 5 7] ftl^, r©tM-«£^fcl?*©ff^fi© 

0ii/^y hr-?^-— ?y h£frft> CO -(?&?) , gio 

(a) IJCSG/^?h7*"V 5 'h^U g|10 

(b) IJUSG/^? h^^-vy F^L-O^, 
[0 0 5 8] ARQWffl§|51 7 it, T^USG^j/ 

N co^igStmffl © U S G g<ff V— y > x g^-co'ff # 4r C 

s G/^-y imim 1 5 tw^j-rso c s c^y h# 

^ 1 5 iz ft C S G 5 % © te © ff $ AJJ £ JL 

T*3>9, CSG/^-y MtfiESm 5ft, 110 (a) t 
c s G/^ s> h L-TJKff «*HaJtt^3ST K 
l^Hg^sE 1 3 tffl^fSo 

[0 0 5 9] Wh, CSG^? hflSMfeSSl 5 it. El 

o (a) iz^-rtoi-, usGMSff^-^y.xS-^© 

[0 0 6 0] r&ot5ic, *l?ft©JMlSct5i^-m, T 
t> ©u s G/^y 5/ hcoiiiiflt^Mwus Gg'ttv'— yy 



rtt, ss*«i»ssfiH 2 3 ft, smmmm&ntzm 
Sft, ^rgj^-c^a-rsfc©, miK&bfcty*^"^ 
2 2[zmm^-^i)^^irmmmma^mttj:6 <3 r© 
t 5 e, ;i^««»t y >^ &fu/a LfcM*iRi^it©#iii 

W ^ t 1 A ©»|gas Wffi t ft s „ 
[0 0 6 1 ] ELhs&WLfc«fc5fc*s' Fy-?7F^ 

fz, ^B^^^^^m^i. 9, 
[0 0 6 2] 

©*ft^77 iRjiiMs&sr^oiE^iijg^ x ^ a t mmte 

mmmmm £ -r 5 r t ^-e # 5 1 v ^ 5 ^*5r#-r 
[raffiroffl^ft^] 

[0 1 ] *Mc«5-'^^ y v maaff^g©-* 
[@2] v vmmniy^-^irMmm^im 

[IU4] 7W"A«hKSr^-tiSiKI2l. 

[ins] -fu y^ujkz y>j&^irm\mo 
[me] asg/^? hfDij'f^Mt^-rwmm. 
[@7] csg^? h©*^/wtsr^-tiaMia. 

[US] USG/^y h©*yi?/HtSr^1"Ift§^iao 
[I19] **BH©ffi©Hfi©^ffi$r*1-7 ? O^ia 0 

[mio] ms<nmm.mm%wtm-fz>tzib<nwLmm 0 
[mil] ^*©/^^!; y K^Ktffifs^^'T'ASriew 

[^©ifiee] 

7--P P PffijJtSS, 8 ■■■ P I AF SfllhfcnE, 9-PHS 

a, i 3---i2:^««^SJteJf«r 15- 

CSG/^^FW, 1 6-ASG^-^«l 

1 1 8---mmm^y 
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ITBiSi^- ttst^tt 5K033 AA01 CBOl CB08 CC01 DA01 

^W\\H DA17 
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Abstract: 

PROBLEM TO BE SOLVED: To independently execute security management in each organization user 
(e.g. a company) while using the same machine type of terminal equipment, control stations and base 
stations in radio communication. 

SOLUTION: A radio communication equipment consists of plural terminal equipments 1 for 
transmitting/receiving information, plural control stations 2 for transmitting/receiving information and 
executing security management and at least one base station 3 for transmitting/receiving radio waves. 
Each control station 2 generates a 1st cipher key different in each terminal equipment and a 2nd cipher 
key different in each communication group. The control station 2 is arranged close to a corresponding 
terminal equipment and electrically connected to the terminal to store the 1st cipher key in the 
corresponding terminal equipment. The 2nd cipher key is ciphered by the 1st cipher key and distributed. 
Application information is ciphered by the 2nd cipher key and transmitted. Before using the radio 
communication device by a certain organized user after shipping it from a plant, the 1st cipher key can 
be secretly packaged. Since the 2nd cipher key to be used for group communication can be wirelessly 
distributed, the secrecy of communication can be individually maintained in each organized user. 
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(1) mmmmrn^ mmmmmb<nmv>\m&m^$k 
t , Hfrtaffi^ffi t « r B i « *isw#es^g t^ti, 

(2) ^ibsw^k, iriESHs^tOTfffl»ifse^s 

&5£f 1 BS#«t jift^-yftlCSftSif 2 Bt#«t 
Sr£fifc1-5l*#«£j£¥g!i, ilfrIBj*MW5Sr#L-Ci|fj 

t, ^ltbfcJ«2B^fi£ifjfHS*^&eSbTiftf5 

m 2 n£^T?HHHt:-r t , m^t \,itr •? y 

y y ^r- vfjmsnWfE3& 2 nt#«i-eif #fti-5^s 
-cgfiBMwra'^e^i- s^s t &#-r s ^ t t -r 
[f»**2] wias*«Stt, BtriEBt^-ftr^y^— > 

m-fz^mz^-t s r t t-r sit** i te*©^ 

UW-r^Si:, ffffBlg 2 B^fS&i^ffi*«»fg 1 Bt^- 

[it** 4 ] ttiBis*«n, i m^m&mm 

#1-5 - t t1-5S** 1 fB*«J*^-«HS«S 

-^©ifcfcw® 2 \a^m%tmt %im^& t , urn 



-f 5f»**H i fe*«^^«Hiijf s& 

[ft** 6] iufHS*l!S4, BfrS-rSilff^Vv-T 0 © 
«fc*tt©fg 2 B^fl£fHfg-f SfSfi^IM-f 5 d Sr 

5tt*qt i iE«©ffi^4»jisff ge„ 

[ft** 7] itfTiEfftiJ#PBS4, fiiES*fiHiii«1-5ffi 

■T5#©t, iftR^SttJi^ y 7 (if>/-y) 

-T 5 © i? * ^ V T J ^ffi^rff 5 t 5rW1- 5 r 

[0 0 0 1 ] 

(cub, *iMfS©S±fi^^ffi&w$iJffl*^*^ 

& s ^«i»f See m-r s „ 

[0 0 0 2] 

t? t , J^»»*»[Jffl ^0 5 rtas-et5t^5ft3f 

[0 0 0 3] 

[B§^^?*bJ;5 i1-5flll] b^^b, $£%<o*kffl& 

- K ^^T ASS 5 9J» V^t- A^r^g icf*xf5^ b 
[0 0 0 4] *J5M©Bftfi, JilBffi^wP^M^Af^b 
ffl1-5SJft^4 if b««l- L^s & , 

fro r. ir-efeS,, 

[0 0 0 5] 

[SfeH«r#PS:-r5fcd«#g:] _tB<©K«Sr#¥Sfc-t-5fc 
ft IE, 4:|SPy!T?!±, tt*^a«1-5S&»S**i:, 
ff«»^S«£*^^ y^«ffl&fT5«It»M#P^ 
t, affltSrj^S«1-5^*< £ loofiifiJSi^bft 

^©£, «s*at<ow®«i»is#es#®tsrwu, « 
■f-siate^si, ffl*«©icM/£5miBt^»tafs y / 
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«^«^gSfiS1-5gSK#Si:, miBf^tttfg2Bt^|t 

fglUf^dioTS-f-f-S^St, SftbfcSf^ftT 
/!)^>3 Vtf # SrifriEfB 2 nf #ji t J; o X ¥JC \z ffl 

Lfc 0 

[0 0 0 6] i©J;5!-*fifebfc- tliit), MB/« 
fii'ffi 5 |g 2 flf ^ jiS:*i|ST?E«T^ , Iff 2 nff-it#£ £ 

[0007] ^ijfflfflfrfti^^g-rsffiijtpa-esnatc-fe^ 

(1) — ift-te 5 1 : ntDiHif— tf^-et 

(2) mfi^^gffi-sa*^^, mmmm% mm 

mmcmc=L y T^fi*-ei5, affile©.* 

[0 0 0 8] 

fflk&m&ft -r a t , t * * 

^!>7Vtffi£^5«Sfc©WJW^t, «jS*^Sffi-T5 

t , iffiBffl*«l t w W «**(tf&fH£W£ t * ^ 

u (2) griasijiUHB, mm^m^ tTMa-^m^ 

lit, ft^tc3fiSL-CV^5i!B*ttt©afcfc*it©Mllit^<i 



i ut^-ii t affl^/^^si-sa s is 2 
t££j?^r 5 t, Btriag^^ae^LT 

mum i ^ ^sis:*f^-rssB5i5«-sttj-r5#a t , sti 
ess 2 ^^e^tufan i m*miz. x ot^tt 5 ^ 

t, H^ftLfc^2f§^^|frt5SftililSrSftLT|fJia 
Sg^tSk^frTS^Kt, T^y^-^a>"ff«*mllS 
®2Bt^«i'eNf^t-r5^St, Nt-g-ftL-fcT^y^" 

St, ^IBt^tm2ft-^i^lB'BT5IE'»^ 
t, Smbfciit#ftif2iiiF#«S:flfrlES|iiit#«tic:J;o 
-c^-n-rs^st . Sftbfcat-^txyy > 3 >if 
fflSr«flB!S2iit#«tJ;o-C5F3:icffi#i-5^g:t, T 
y y s/ 3 ^ tt«£ MfBIB 2 9^«n?Bf ^-flrr 5 
t, nt-^ftryy^-va^tSSSrWias^esSL 
TMiaM«^es-r t ^^-r 5 Bt ^mMmmm 

mxh 15 , SKSw^JM^^-owSJfi^Sr^iu^ L 

r, ^ijffl#i5ianiz:('-fe^^ y fasrfr^fcas fens 

[0 0 0 9] *|5M(DSi*fl 2 |B*<o3IMK, W*^ 1 

lB*»^*«a«ggK*3^r, Hfrtaffi*«fi, mis 

±fiM^^u-cs*«F n i-eBt ^ftry y > 3 ^ISSSr 
^ftf Stv^5tPfflSr*1-5c 

[0 0 10] *«W©SI#^3lB*<JDf&Wft, 

lE*©Bf-^«j»affl'gg!c^i/M:, sfriafflUfflfi, fcS 

m^mm-m^h^ wi-#st, s(riaB2Bt^fisra 

SS*«CDS 1 Bf^HC J; o TBf -^ft-TS #a t , Bf-g- 

ian-r2>#©t ^-rsfccc-eabt), Bt^t 2 Bt 

$-ti-5t^5f^ffl^W-rSc 

[0011] 4^ISM(D9i*94|B*<o3IMK, tt*3gl 

©^ 1 i%^mzmmtz>tm^&h, m^mm^n 
tiityfti-5#stsr=fi-sfc©-eS)t), »cd^ib^ 

#Sriaffi1-S n t-CSSccDW^cDf aSrgij- 5 t 

[0012] Ajsw«ai*^5iB*wfswB, ts*«i 

5tBfi#^t, sm^am^vv-^^tfai-a^t^ 
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s 0 

[0 0 13] A?SW©fi*il6fE*«BW4, ft#«l 
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Abstract: 

PROBLEM TO BE SOLVED: To actualize a radio base station which enables both a point-to-point 
communication of user information and a point-to-multipoint communication of user information with a 
radio terminal viewed from a radio base station. 

SOLUTION: A 1st media access control identifier is allocated to a radio terminal 200 having made a 
request for connection (104), the correspondence between this identifier and the terminal is reported 
(102), and information addressed to the correspondent radio terminal is transmitted in the time slot 
corresponding to the identifier (105). Further, a 2nd media access control identifier is assigned to a 
multicast IP address that multiple radio terminals are wished to receive (104), the correspondence 
between the identifier and address is transmitted (102), and information that the radio terminals are 
wished to receive is transmitted in the time slot corresponding to the identifier (105). 
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(54) mmmmmm, mfflmm&xMmmsjm 

(57) 

b • • tfj > b © f fiwgcDiifi" t #-f >■ b • y 

9=v rr^-fe ^fi!ij#piisij^^fiji9^r (104) , mm 
m^tmrn^Mfb^m^L (102) , mm&mcMfc 

Sr©*T3S«1-5 ttfcfc (10 5) , £3R<o*»SS}* 

TjTTtrvxmwMsifr&mmx (104) , 
!gij^tSETKL'^to*rjK*j^iL (102) , mmm 

Zitfo^m&wr mg-tz (105) . 
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- cow ^xfc^ 77^ -fe^fflpfgisij^ tmmmm 
Mian i j; t) 9J *> ttLfc^ 7^77^ 

©1f#«r ©■£ , Hfftaae 2 ©*U^ !C i <0 fij 9 ^ -c 
b ft fc t< r -< T T ^ ir ;* MWHSUf- K M ^ 5 if 4 A x 

Taut-rasa 2 ©aat#&£: srjMrrs ^ t ^mt-r 
[i»*«2] striae i ©am #at±, timmimmtsfr 

3«il«*CD^T fti- J; o T t>gfi £ft3 - t 4 o T 

^ s « «^ * * & ^ t mimfc- *mm-r 

JR« § ft 5 MIS* © v^f"ft J; o T gig £ ft 3 i 
ftiWlBUS i row a ^& tc £ o f U 9 a r b ft fc * rV r r 

tfi ia*rjE£ * iin-r s t> © -e & 5 r t * mm t -r s tt^i 

^ cof ij t) a T ^ T T ? -fc ^ ffefflgtBUf & v ^-f ft© 
^cotvf ftfc i or fcS-ff £ft5 r t Kt£oX^Z>W& 

ummm^^^^m^x, im-rzm^mtz^ 
Jifr -f § - 1 ^wmti-sft^ii i ^mm^mmmm 



&&<Dm&% J 5 a T 5 1 ©T?*. 9 , 

wmm 2 <o2Hs^sfi, fltrtE^ 2 cot ua^s t j; o n <o 
a ^ ^ ~> a wt-r s ^ ^ ^ o ^ h tsfj 

tfllB® 2 ©jSffi^K t J; o r^jf 5 ft 5 fimic*f-r 5 x 

m 2 coffin % b g ± o tsj 9 sta^o t 
© t tis* 5^7^77 ?±*mmmw7-%m <q^x% 

Ifiwa^ 4 cot j s fgt fii oatfc^^rr^t^sii 
»sij^£, ftfiiam2cosft^^j:orsfw Sft5it« 

m%m 2 ©sij^^e^s, tfiiEtf #©«s^ \c z o -cstsu 

S ft 3 ft f & , tfr ga® l ©a ^ #® J; o TfiJ "3 ^ T b 

y >-^sj«©fc©(Dx-^y ^3*^>3 >assu 

ft LT^bftTV^iV^B^, «f|H1f«©a»SU^t^L 

itfJlB*!ISffij^ b ffi^o ^ ft 5 g SBlcfJ •? ^ T 6ftfc 

S*fcV^ff*©S|!BUf t, ^fti-fiJi? MITbft&^xV 
TT ^ -fe ^ ^WsSBUf t Srg«f 5f2 ©g«^a t , 
tule® 1 ©gls^S^J; Dgis Ufcy<xV TT 
«SUT-t*fJS-r 5 # A X n >y h \z. £>ftfc g MB 
Soffit. «TlBm2©Sffi^Sfcit)SffiLfc^7*>f 

e>ftfcWiBm&©fe«*icsji t ^gft 

tit^ciB i o ] mmm 2 ©git #i&t±, sfrs«itss*ffi 
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£ ii 5 © ^-ftiK X o X t gffi 5 tv 5 £ 

t i- * o T ^ 5 «ltffl»ffl #£q^ * Srffl V ^ Tgjf-T 
5 1> <0 5 r t Sr t -f 5 ft** 9 £|E« ©MIS 

1 1 1 wiaif 2 ©sit^im , mmm 3 ©g« 
#s^«t*)Sffsn5iriESSB3SOTifat lt, mm 

v vf ^ ( ^ i. o x gft £ *i 5 § * a r r $ -tr 7. mm 

fifilHig 3 ©Sff icof4 ©Sff «t <9 gfl 

oat fc^fc *?jT7 9 ^7Mmm\^- ty?-?v> 
v-zi^Wb vffl&sij^©*a&gftr 5 &©-?&(), 
WISH 3 ©Sff ^HK, ffjiEl? 2 ©Sff J; 9 SHi 

CD-C& 5 - t Sr4#m 1 1" 5 f»*SI 9 t K«co«ftS*S 
B„ 

mmm 2 n^m^mc t o -csft ^^77?^ 

M«BiJT-i-mi-5^^A^n y H-i©-8:e>tvfcflfflB 
flfJlB^ 5 ©Sff^&T-SffLfc ;* TT ? * XffjlJ 

5 co^f ^© t Affi-r 5 r t & t -r 5tt*^ 



Lt*ffii t?*. 5 n 1 <d * 'ta r r $ ± 7,mmmm^ z 
^ com ") mxtzm wtfiTT*? -t ^«»wsu^ t w 

fria^ 1 <o^t rr^-fe .xffjijtpisBu^-i-m-rs ^-r 

^] It T ® 1 © a — iFfiHS SrfcjS-f - 5 ® 1 © #JW t > 

ms«naffls^afe©«i»iB*^s«§*fci^ff 2 © 

a—^ff #©»grj^ S2ff^r^77 ? -fe^»JW3i 

^ ©t u 19 ^ -cfcn 2 © rr ^ -t ^wmmFf- 1 ffi 
mm 2 <D^~^m<Dmm^k(DMfc%mmmmm®m 
^bmmmm^MKM L,xn%\ u 
mmm 2 ©^ r ^ rr ^ir.x©j«suT- ic*f£i-5 ^ 

tam-mixmrnm 2 ©3.— r 'its^es-r 6m 2 ©# 
[0001] 

[0002] 

[«3fe©K«] «as*^ t M^s* t © n -cmm 

^rv^, asil^wffa^aiSicfT^^g^^©^©^ 

[0 0 0 3] ffijfe, ^Oi/XfAti3V>'Ctt, 3-- 

[0 0 0 4] «XLii, TDMA (Time D i v i s 
i o n Mu ltiple Access) i^^rM^ 

%j &7,u y v^nm.-yT.T-j^mmMtm'o sr. ^© 

[0005] -©tt, rowyh-wyhtoa. 

0, -©M«*^©^Kii. «ISS*Jia^«S©«ES 
S*ic*fLr#*n-rS'b©^^^r^5 0 fijxfi, # 
S©M«*Srn?o*m-r^-i»r'/fc*5^r(i, iillS 

ais^e., -?:©4iJssa^^e ) ©SEMSfe©s<^y r 
(,±svtmtfrL%) \H<D^xe)m$ii$sMztt l-t, i^tj 
m^tL5^t*®s*© 1 Di, ir^i-§*iss*^ii 
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i-5 0 

[0 0 0 6] rcD<t 5 i-^*co«^ilff v'^'TAd&l-" 
5£5ftff?fif*ifft£tiT^ft^o/c 0 

[0 0 0 7] iJ#3li LTCO^LAN©a|f 

fop, fes^fi*»saH^it»ro«E« 

[0008] r CD<t 5 ^v-^TATIt ff-lf #CD.X 

[0 0 0 9] L-*>U^ft(43S»^, X-OY • • sK-f 
V heDlS«©^5 t t> flS£< ft< , ^TcDtf#*r--aS 

ft uft tmcf ft & ft v ^fflcDiEa^^v ^ fc v ^ 5 R{] 

[0 0 10] 

^cd^S©*®^^ at? a, ^ y h • • 
[ooii] 43SWt3, ±IE*[t^#itbrft^^fct> 

[0 0 12] 

mm*. tem&m»ib3mm#z&g.ii& man. 5> 



t^x-i-rr^-fe^ fflwassu^ ^r#j t» s t a m 2 a 

t . iffilEfS 1 raffle ^gfc: «t 9 fij •) US T fetifcpt x -1- T 

©*-csft-r s^2 £jwrr 5 ^ t 

y h ©smss**?? 5 ff it-eft < , mm^vto^A^- 

ffitfti" 5 - t ^ t? # 5 0 
[ooi3]ffiL<ti, tflfefg 1 »31ff as 

^ftoT^5*®f|i!l#Pffi#ft]^-r^;i' (Mili, 

fVA 0 1/4 0 2/4 0 6) lrM^T(flta*fJ©^ffl-r 

nrtiiiot, />ft< t^T^fflft^^^v-a >^ 
ftVz;Uft< Tfcv;^df ^r-x hJfeSSrH< - t^ffii: 
ftS 0 Sfc, _hi3«IH^^Sft§^-efc, ±5lfP^fc* 

[0014] Jf S L < Si, ««*ti««*^g;ff 

gj i $ ^ t \c ft o r v ^5 *MU W ^ WM ^ * A' % 
fif^ ^ x ^ r r ^ * Wifesij?- ^ *r^l- 5 ^ >f a ^ n 

T?f5i5 ft*^S«SB^ft1-5 r t ii-et 5 0 
[00l5]JffUB, iSB^iE«§nSMi»«S* 

(DV ^-f fLf-i o X fe gfs $ tL 5<< t y< T T ^ i? 
WWSU^Sr* 19 ^ r 5 S 3 ««e^ ^ g t , ^ wfij t) ^ T 

i o t % git * 1 1 5 ^ t scft o r i/ >s mmnWRmto?- 

-Y^/U (m^ii, 0 1 /4 0 2/4 0 6)^ 
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[0 0 16] &*b<K, ^1S^2OTfflS#SH:, itufE 
fit ffitoSfcBU^- t-*t L-TlfiJ t) 3t5^f^ 77 y* -fcx ftiJK 

ft*/H^ tt b ntz % ® % J; v ">) i -f 5 & <dx h 5 
J;5t-UT% -co ^ili^n-K^t^ 

[0 0 17] »*ue. HfllBiE^ffl^troF^i-r-^ 

fRrolRSiJ^ i: , itMB.* 7 7 y" -fc xfiJ«SU^ k 7- 
i- J; 0 fJ 5 MS -C b 7* 7 7 ir ± x fftW^giJ^ t f 
-cmim-f 3 t> <DXh 5 <£ 5 d L-T <£> J; v \ r © i. 5 

v>-c, -^w+cdx— ^ y xsui^&s-e 

[0018] 0tU<B, IflfEM^S* t OllCf-^ 
4 bo^ic g #t i o r f u 13 s rSr*« t eo t ill* 5 ^ 

?jTT9tx mmm^ *f u p ^ r 5 is 4 «#j s 

t *r jEKAffi l, fjlB® 4 oi^fg^SJ 5 ^ r fc ^ x 



LttJ:v\ r ft Kit), Tflw^m^^ Hfffifc 
^3±9©x-^y y^WWitS (Mx.il, ARQtff 

T * -fe *fflfflSfc3U^ <£ o T£»j&4S*©Bije©* -r J* 

# tssf-r 5 _h 19 cox- ^ y wtt« t , t 5 

5r ^ T 7 ^ 1?.x WJffligSSiJ^^ J; o T Egii UT ^ 6 tz 

[0019] ffSL<tt, SfiSe*MS*i Offit'f-^ 
y^^n^^i'g^SrKS-rS^SrEl'ft^U WIS 

® 2 (Dtm ^mtK ffinftmomsfmc a o rutsu six 
sit fitan 1 (om^mc xoxmv^x us 

y y^0*oftfeof-^ y v-a yfisu^ t 

-^yv^3j%^^ 3 >-iiBij^cD*iJi9^-Cgr, ^=dr^- 
x h^rofijig^-ctftfex-^y >^3^^^3 >fSSU 

x hffffii^1-5 J: 9 Of-# y y^fM»ft$R («i 

^cD-^^dr-^^ MtSi^-rsT^ y y^fisij 
■ess. 

[0020] «l<», ififeMas*^^b(Dtfif£ffi^ 
mmm%)k mmw, 2 co*£iss*s*3 i^^^ss 
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[0021] ^mmim.&iwMffi^mmx mMmmrn 

S T b ftfc ;* 7 7 9 -fe -x fflfpftgrj^- t 5 ff 

fcl/ Mt#£ £Sff IS 3 ©Sff t ^ t 

[0 0 2 2] 3fc3SfB('J;ti(J, «3U£#-f • ' 

©•h^-^a-st i oKg*sn?§ a, a*©&^Mis 
*^w-r 5 r t ^ -e t s . 

[0 0 2 3] Sf*L<K, ffl1S^2OTgm#SH:, itME 
X-lt, ^-f-^/W 0 1/4 0 2/4 0 6) 

[0024] l < a, tuiafr 2 ffiiH 
IB 3 ©gfi#&k: i. <9 &i " £ix3 StJifl H SE*©'f»» t 
b-c, luiBft m<Dm^ i-m 9 mx t>tiit*7 ! jTT# 
■fe *wmm=t &sfrf a t ©t& s i 5 i-x t, i 

-?:©lf#&ft]oT^5 n ii'JzoT, -^©^/v^-rx 
h ©'ft # L T V V «*SB t *f b T L 

[0 0 2 5] fffL<B s fjgE«^S*^fclRS$tLS 

A., HfrfB^3©gff^fi. r©m4©gm^Si-i9 



[oo26] l < a, ifite*^Siffiii t ©wtcx- 

fjfe«2©Sfs^^ J; DS«Ufc^f-f7 
fe«*!cS:1f ^•&fct/Mtffi©Sft1-5 t>we&5 J; 5 

[0 0 2 7] $T4L<ii, tfllBlSHKaMiwPESf-X" 
SsfJ^f S^-f s/ hi-©*fe.*xfcffla*IS©iliMS 
S«f 5 ©Sffi^S t > Stie® 3 ©gfi^gfc J; o 
ffiLfc^f^77?tx M«S'J T-i- W JSi- 5 * A ^ 

n y i o -c&#-r sig 5 ©mn#^ i ^r^t-sii-r 

f-f 77? -fexffeiJfffSSiJ^f;: i o r#*«ffi*©SUfi© 

[0 0 2 8] £f ■£ L < Si, tflIB«MS±fiJ^ t »PSCf- 
^^a^^j/g^Sr^-rs^Si:, fjIB^3©S: 

m^mc x o r gffl-rs mmmm^mm^m^m * * 

fcvv[f^ic#t-5x-^ U >^M»'(t$&£r, ffilE^ 1 © 
tSWA^pyHcio rmif -T 5 ^ 5 ©SS«#S t 
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xplWm&*. T!Jvyvf^t^ hfff«i^rr3i:9 
[0 0 2 9] 0fU<B, fjlE«^S*^^«Sfjf2^ 

*ss*^sw -r sfffft-a i 9 ^*v^, m 2 ©mis 
iteii t i$m^ t © m o mm t - *uffl -r 3 & © 

[0030] *%miz&zM&&&m&nt>*tt>mmf&3i 
mwm^my. mmmm* n it mmmmmm m a* 

ffl gE««* d» L -C*f£ffl Xh 5 IS 1 CD p< t* ^ T T if 

B 1 © ^ ^ T T ^ ^ ^ M WfflBBU^ i ff iEilitftS* t © 
*f J£ Sritf iH*f»S*^ * > 6 it ia**Mffi* lcft\_xM$n 

is# ©ssjsu^ i - , ^©j^rr^-tr* ft ufpa 

>f r r * ««isftsij^ t Suia® 2 ©3— f)»tf s©a®j 
^ t ©*fjE&* wis«i»*a6j^d» e> tmsMmtmcM tt 
l , m&f& 2 <n * 7 4 r r ^ * x $ y «su^ k m 

»co*,«*t^i.trMiE^ 2 ©3.— iffir«&em-5 

IB 2 ©#«£ $r*1"S n t £4$« 1 1- 5„ 
[0031] 2p:3&Mi-J;*i(i, WU-^-f^b • ■ 

<Dmm & r v -f z # 5 n t & Biffin 5 . 
[0032] fm, mmz.%&*mmittm\£&z%m 

[0 0 3 3] 

[3&W©S£Jfi©Jgffi] E*T, BKtlL^^t,^® 



[0034] (mi vmmm) m 1 #3sw©-s 
mMm\m^Mmmm 1 0 0 $jj;^*^*2 00& 

[0 0 3 5] n 1 K^Zti'S i. 5t'^ 

^rnrn-s 00, w««3 0 o^mmznrciwMMM 
^2 ooi^M^jx5 a El 1 -e«*n*a^ 1 

0 0iil^»^^LTfe5^mSfcoT^a<, 
SIIW 100 ttRW^^x5M^S*2 0 0 ft 1 ttff) 

0 it, 1 oroMlgiftJi 1 0 0 %frL.xt.lztiWt.<Dm 
1 ooHtt, ff!icoM^S*2 0 0 tafi^ 

[0036] MjHSJ^hi 0 ofi, mm-^y^y^—^ 

10 1, M#tB?R&gfiSl5 10 2, ^ n s/ h X^r^ 

/L-a 103,^ 7=v r Tp-KxftmmswgwM 1 0 

4 , 3-— !Pffif#3ia«^ 10 5, tISflS 106, ^«^f 
y^7x-7 10 7 5r^-f Sc 

[0037] MIK^c 2 0 0 ft, MWi-i 2 

0 1 , mmmmmsiim 202, 3.-1? ft mm^m m 2 

0 3, ^f'^TTf^^mm^VMUZ 0 4, xn 
y HilK^2 0 5, v/^^^x ff|5ij#pa2 0 6^f-f 

[0 0 3 8] 02 c, MB^Mm 1 0 0 J:t>**Hffi^ 

2 0 0^^gj=-f-5j<^VxT^1r^MP^I-— i>.cD« 

[0 0 3 9] ^"T^TTZ^y^myy— A 4 0 Ott, 
^— coS*qf Lj f^;u4 0 1 , -^iz-ABift^n 0 

2, TDm/i- (ilSiiioo^f,M*2 0 

0— (D^3\a\) 4 0 3, 7y^AT^tXf^^4 0 

4, ±r>=?**;v mmmm2ooA^mm^mmio 

[0 0 4 0] B-«ft*B-5 Lj r-^^4 0 1 (4, ^i|x.ft, « 
#£*iil 0 0(D#ft©«^i^ffl$tL5 o 

i»f^4 0 2(i, SS7WAt|t5iS, « 

0 2%, ffijlffilWfflffifef ^^/u©-at#^TAl\ 
T , )f J l'^4 0 3 H, MB^UfSi 1 0 0 
2 0 OcD^^CD^-f 2 'fff#^»tt«©e^cD&&(- 
ffiffl^tL5 0 7^^T?t?;ft^4 0 4|i, It 

©*i»HU£ 200 -em D &oTH $ tL3 

H, M«*2 0 0^^#SISS*S 1 0 0 ©#|b]~.©3. 

[0 0 4 1 ] T9ft^Hi, ^2co|&Sp^-y^;1'4 0 
6, iSll#ft^4 0 8, 4 
0 9, x-^ y y^f|i!|ffl)5 L -r^4 1 o^ifct^-e 

4 11, j--Hfx'-^5 L i'^V4 1 2, 7*-* y y^ftlj 
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^ - v » 0a a j< x -f r r 9 -t ^ wsu^T'SBbu 
[0042] ^jfi^ffitc&v-'Tti, n£5>SM rVrr 

^ -fe * ffj[J#p *S frft foft T & 1) , * zr A r r 9 ir 7, fljfl 7 
0 0 i±£ bli^^A^ny Nd^fiJ^T^S 

[0 0 4 3] *HSitfiJ^l 0 0 t&t^T-, ^ n y 

[0044] HilJ#|f fR&gffi Si 102tt, £f-ro#&$31^ 
t^/H 0 1 , 71/-Afflflff^4 0 2, ftl2©$g 
£n^-^/P4 0 6 , fSSIJMW^f -Y^/L-4 0 8 , fc-J;t)?f 

y y?M»ft*/v4 i ot' ioTiSff 

ft-r^ i. o\mM4 i o i \m^-rz>« * 

1 Y&£.X3-*f—$ y V^fiJftI^-r^/w-4 1 

[0045] 3.— fm nm&im i o 5 st, t*- 

ftif^rfrftl^ .^n-y h.x/r-y ; a-;vg|il 0 3tc£^X 

>^ ^i-^i o lint^rra, ifc, ««-r> 
[0046] ^M4-y^y ^.—Ts 1 o 1 si, 

[0 0 4 7] 106|i, y y y S?a6ffifc L< 

|^y?7x-^ l 0 1 KioTSfw ifctt 
•n*±tfej^ i o o rtr^Jt^i-Lfcx-^ fcgtms. £ 

^^7^-7, 1 0 7 £tz}imM4>$?^-7 1 
0 1 cDV^-f^4-^f1-57)\ &5V^t*HSifi^ 1 0 

o s^mi-r^^ik^u m^tz^%{c^~^ 
[oo4 8] *?4TT9^mffim\=f-*&mfoia4 

[004 9] 03 (DM-Cfl, 1£««SrJSiBiJ^-H 2 

<ot£m<Dm f-ti, Mill rs*u , rs*2j , 



0 oc^y h ^Jir fi^ (ftfTOtat: i pt fi^ 

J^^y F p — ^JgcD-r^^r^x hT FU^, & 
[0 0 5 0] iffftasiJIRSiJ^oflfi^PJ^ (0 3 

ffj'IfiSffigUftSiJ^to^fMcDffli) (at, «xJl, rs*i 
Dij , rs*iD2j, r^vv-yiDij, r^p 

-yiD2j , f^>-7"ID3j , r^-7*ID 

4 j iv^ofcJ; 5 ft*#^-o(t^tLTV^3 0 ift^flM 

1S*2 0 0 ASa^ifo I D#f^V/l'f3r t ,X F;/ 

^-yrogto I DSf ^Lt^?), ^/x^Aicio 

-CttlOfOiffi^I D(C*fL-C2-0&±W3^^^g >gr 

1 DUoTt 2^£l±crj^^4TT^±7m«mm^- 
^LT^fct), feSVMt r^^y^^y^hcj 

oti^&CUG (Closed User Grou 
p) K> I Dt"i)ott6'\ ^"7"IDH, 

2 0 0 RTfg&^T CD|&8ttifcJS 10 0 iv!*3^Ta 

[0051] it $Rffigrjat!gij^ t * 74 TTf±7mmm 
ms<r>*?jTTtr j &?.%mm\ : f- r# 3j a 

r-7^!f dr^.X F 1 J doiU 5 r^/u-y I D 1 j 

TJ r^;V-/lD2j , fvyVf^t^Mj JoiCJ 
r^7V— 7"iD3j l^t^JS-^tSr tar^-Tc -o^ 
SH, ^x.(lxf@(D^xVrr^-tr^fM»7L'-i>.4 o 
o i o o t'im^-r^mammim^'rz. 

[0052] ^fVT77 XffjlJipmsiJ^-ffaa 10 4 

^ ^xmmmi* t <nttmm^&m$K « wit 

4 o eciorMtSi 5l-S*ftt-5, ±IB«d^t? 
ft, ^rV 77 ^1?^f|j[J«SiJ^- r#3j tmt^tf 
«SgiJi«JSiJ^ (v;v^^f ^r^ M, v/v^ar-r^ h 2, 
tb<ii-7/^^^^. F 3) «r, SsteraSIiHTfcofc 

B#^(07 t 7 = VrT^-b^atP7U— A 4 0 0(D^2(O$g 
iftic-?/^^^^. FT Ku-^co^l-B. 'ItffiffiSU 

as'j^t \^xmmm<DT F*v^©^K>is«-engm-r 
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^fVrr^t^ fflWsSsu^-ta^ 1 o 4 it, mj^-t 5 

j£^^£^3^jSW#St, BSRgEftrrs i>(DtzttXte 
fij#P5f6B'J^- r #oj it, ^fW^M^MfSi-fc^i: 
[0053] r «i?3fc£gttfcffcl«1t 1 0 2 

it, ^f-f77^t7ffli7^4 0 0rtfc, ^!£*t 

»WA.xn 5/ MrH 2 coffin -1^/1^4 0 6!C#J9 ^ 

M*t#aM& 1 0 2 ft, SSMffrli^SI 0 Mi X b 
tit- $4 Axn 5/ RciHi-c, il-i'y^?!-^^ 
1 Sr^LTilfTf 5 0 

[0054] m^, BW&^2oo\c^x, 

A40 0«ii©ftof-f^/V4 0 1, 71/" Affiljfltf 
t^4 0 2, f t)ft^40 3ffl^, S?2coffi£n 
f^4 0 6, iffi*?ECOfi!aiJf|5iJ#P^-r^7V4 0 8, 
SS*?Scd^— !fx-^^-Y^/V4 0 9, JstlKr-^ 

7^t.xft*^4 0 4, gS^fflOflSUfflfl^^^^ 
4 11, gJSUcffl©^— tP'7 s -^^ J r^^4 1 2, 

9 v ■y^mm^-^^^^ 1 ^mwrnzm 
[0055] x.—v t timmgfm2 0 3 ft, ftn-r >^ 

7^-^ 2 0 1 YcftLX, gSifffla- tfx-^-^-T 
-*/U4 1 2i-*3V^C^f|-r-<t3--1ffta*«1- 0 4 
fc, «HK >^ 7 2 0 1 t>b Lfc 

[0 0 5 6] ftiW««Sffa 2 0 2(t ASHf 7 

^-t, 2 0 1 k<DfflxuW\tn(D^<o k9&ft5o 

T, *$g-1 > >^7i- 7. 2 0 1 ^LrSftbfc^2(D 
**P^ -Y 4 0 6 ic , W&W&m$\=$- t 7« x 4 T ? ir 
* ««*8iJ^ © m H# m 1- 5 'ft * ft iS £ ft T V ^5 & 
£\ 13 S*f jtg IH#fif » & j< T T ^ tr * M«SiJ^f 
2 0 4tit„ 

[0057] *TUTTt~txmmmi^wmi®2 0 4 
it, *«^2 0 0 asg« t-^tttf&as'JttsuT-cottfB 

^TT^-fe^^«SU^l : ffl^2 0 4ft, ffi^Hfclfffl 

fflstfrb, «*2 0 o^m-f^-tmrnmrn®]^- 



ft, Nvl^dr-t;* b 3J *5j;tJf r^/u- 7°3j 

gw-r-«^is«ajsu3itsij^ t uresis: 1^5 t 

3 j Sr3£irf5<, tLBbiO^ r-r;v^de^^h3j CD 
-7°3j ©^^immS^f^^T^jf L4<tfc^ 

35, r-vv^dc^.* b 3 j cMSfa-JK^^w^iu 5 * 

ffl- J: o T g & 5tt«r 1 5 r £ as & (J #5 0 
[0 0 5 8] 1S#5BB[jaWiJ^*fJ.t-f S^T'-f TT^-fe 

T b 3j tm-rS^7VTT^"fe^f|i!l 

-r.x h 3j }cMfc-TZ*T'jTT?±xMmmmT<DW 
Sr^fU^ri-rs. fcffb, 1f#agiJIKSiJ^g#fi, * 

S * o T v ^ 5 co [i, «HSi&Ji 1 0 0 ^ mi U 

[0059] *^4TT?^^m$mm^mu2 0 4 

ft, bS^P2 0 5iC*fL, gff-rS^^^C 

^ x ^ T T ? * x f|siJ#Pi6S'J^- £ Sft-T 5 ^ co ?i < f£ 
ofc^fV TT^-fex {fiiJfliWSiJ^ ffltoi- 5 . 
[0060] y vmunz 0 Sit, rco^jg^SSS 

[0061] nr^-Ciis, g^-r^ttf»asu(im-r 

5^7VTT^1?.x$!|flitSiJ^^iias*^l 00^b 
««*2 0 0 t*l-L-CfR^-r5*ffi-(?&5 e 

[0062] Eir-en, mm\c^m-t^^m\^u 

^cDa-lfx-^^ifcDt 5^LT*||Si:2 0 
Of-CItflLSK fcV^5®JScD#J[I£^1- 0 ®aco# 

JUtt^^h • 7- • ^yVDmtttr^yY • 7- 
• -?jv7-if,4 v hcom&kxm=Fm?s:%vX\ ^fo^n 

ic^xmm-fz>« 

[oo63] mw~, -y y • • ^ s \-<nm& 

ic^xmm-r^,, 

[0 0 6 4] 051', V b • 7— * > bcoS^- 

[0 0 6 5] M&S* 2 0 0 (tM^SifiM 1 0 o (Dmm 
cofg*p^^^;V4 0 1 £rgls'1-5 ' ttiot 
l 0 oco#£Srfg!&U ^^oM^SifiM l 0 

r z -t ^ m«i«3'j^ t mmmmmj-timm t*f^<3 tt 

[0 0 6 6 ] af^Jtit, SE»*2 0 0ft, * 

i o o tci#i^o-c, 7f^>v • *y— • 
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[0 0 6 7] rwgSKas WffiT*4>*Ui, SSSfl!!^ 1 o 

o t=v r r t^^mmm^vmm io4u, 
^mmmm^-vh-^tzt-r^ t , ^tuc*f L.rgi 3 -c 

[0 0 6 8] ff 2 coi$£a^ ^ ^ 

4 0 6 J:fcT, ^eog^cS^ ^-^fcSftSlt,^ 

[0 0 6 9] ^nSrS(tBtofc*6H«S*2 0 cm, 

mm^mi® 2 o 4 - fr 0 

[0 0 7 0] ftfc, *HS±fiJi 10011, ««IK*2 0 

o t cop b it\ • y — • ^4>h vmmf-v*^ 

8*5iiJsfiSiJf6iJ#P5 Lj s'^^4 l it'fc!), 

[0 0 7 1] rcDi 5CIS^$tLfcf@g[JM#P^ J r-^^4 
0 8 4oJ;tJSWJS!l» i ? J r^^4 1 OSrfUfflLT, «4tS 
^20 OfeS^ftSiSIill o OfDV^fn.^©^ 

9*=J;tJSn— ifx'-^f L ^^4 1 2T?&5„ PR#fi^ 

a.— iPisstt- *r-r 5 a r Qis*©s»* z&n 5 fc fci- 

v^ffl#P?--Y^/v4 1 0*3i;t^x-^ y v^0J#P^-V^ 
^4 13ffc5„ -J**£, lo©*iB*2 0 0 tJii! 

s»m o o tcD^t^s^-^ y ^4^3^ 

S3, J>5^7^77^ i? ^WHSU^ *f Lt -S ftx 
^^7V4 0 2 tioT^^tLS^xV TT^-fe^f|ilJ# 

[0072] r - x\ mm&mm i o o a^n^ 

^7^-.X 1 0 7^^L.TT ? -^^gff-^5 £\ ^CD 



x-^^^ll^isi o 6 Kim 

[0 0 7 3] 1 0 6 ft, mMf-Z ©^Sriftffi 

Ui o 4Kp t av^t>-&5„ rs^3j ^iiftS-r 

a if fgxfoofc t-ra t , 0 3 a>t>> r r y-^nnj 

[0 0 7 4] a— tF^^gjfgp 1 0 5 (3, JiiE^V 

h^rfilD^TS £5(-, F^7^.^Sl 0 3 

[0 0 7 5] .x n 5/ hX7i/ 3 .-;vS 103li, ±|H^ 
x T T ^ 1? ^ WJWISSiJ^- i^^-T -f A * n y b £r 

*/ho 2{'±oT^fi-r5J;5^ W»W*iigfi^ 

mwmct u 5 s r & ^ a x n y f tf it «gft 

gEl 0 5i:»f5 0 
[0 0 7 6 ] a.— if IffRiSgffigR 1056, tfj«$|5 1 0 

h .x /r^ a 1 0 3Cio m *) ^ T b^xfc^ 4 J>. 

0 9 ;SM£faJx3„ 

[0077] *as* 200 (ommmmm^im 202 

*s||^ 7^-7^2 0 1 ^L-cry^-AMfti^ 
ir-*^4 0 2SrSWi-5t, Z*i\c$mti5tim$:xn 

v hiiK^2 0 5 tas-r. 

[0 0 7 8] y, n y YWSm 2 0 5 {4, Mffg'tf #t , j< 

rr^-tr^fiwaBij^f : agi5 2 o 4 t-Rgv^^r 
« 5 gfi-r t * 7*4 r r # ir -a. mm mw^ i-m-rm 

[0 0 7 9] Z(D^mc^>^ •|'fy?7x"X2 0 

1 ft, a.— tf-fif^gft§|5 1 0 5 tmt VfzT?-? 

0 3 k«i- 0 

[0080] 5-c, ii^, ai^-r > b • y~ • > 

^ 7 ^ 2 0 l'CSfSLfc^U— AftflJ#^'Y^;l'4 0 

2 2SMWf mSSffi-^-^/i- 2 0 2 grgft L-C7< p?F 
iHJR£|52 0 5(CjgltfctL5„ ^LT, iSm-f^t^-f? 
^mc? 2 0 5 f4^--^ff fBiSS^SS 2 0 

3 ttjf^L, 3.-if1tSSg«SS 2 0 3 (iig^-rs^-- 
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[0 0 8 1] ft*?, a.— tP'W*Klgfia 2 o 3 ^e^ffl 

fMCttSARQ (Automatic Repe 
atRequest) j/i? 3„ :i<Di£ffi^lffi 

r.tu^t'f-? y v^»jflft^4 1 3^ftfcix5„ 

[0 0 8 2] ftt, > h • 'y- • -5VV^5tf-f VbcD 

[0 0 8 3] ;$:MteM|-e{i, Mlffi* 200 asgft-r 

-t^/i^*;* HffRcD I Dii, *«7l5 2 0 0 |# 

SttJii o o»^ xVrr ^ir^ijw&su^sfpi o 

4 J2, m 3 i~ fe 5 ± 5 i^A^df t^H coif iSffi^JIS 
BU^- i , ^Mts^f^rr^t^ fWWlSBiJ^ t cd 

[0 0 8 4] lOOli, _B£»£ 5i-, IS 2 

[0 0 8 5] riX*Sft^ofc*Hffi*2 0 OIJ, El 4 
^TT^"1r.xf|j!l#pilSiJ^a^2 0 4^|CDSi-#t^ 

[0 0 8 6] - r^bftro^JStt, ^/v^^^r^bhy 
[0 0 8 7] || i ro^Mfi. *V > h • y— • 

^yy(DYy\iy^ ammmm^ i o o «=> iomm^mm 

cDh^tS/^it^-lfft*, ARQfi^i £ 

2 0 Ofi, ^/i-f-^-^A hffl<7>itfg«SUtlSy^&*noT 
iS^idl-So 

[0 0 8 8] *H*^M(i*3V^C, mmt?!V^-$;\-A 

y<Dms\a±. iiSMi o o t L-m, ito«« 
^-ctt,icL/ I e< Tfi.t\, ±9 «ARQ'|f#fo^- 



[0 0 8 9] t£$s, 0 6 i^f^-f J; 5t-, cowvf 1 ^ 
^i L/^^Cli, x-^ y y^n^^^g >-j3J;U 

*<-t^T-tSo fc£?u i^w^x-^ y ^ 

[0090] s? 2 ©Mlsi, ^^r > h • • -?^-f-iS 
S*2 o o^cD-^ro^-efcs^, ^ti(-*tL--C3-- 

f i 'lf«*5j;t) ! /t:fcf±ARQjf-^^4E«*2 0 0^& 

[0 0 9 1 ] *HJI^i'$J^T, ^^[p]-7;^*^^ 

Y-w&mx* y-^-i>^mm^2 o o i^mmmmm 

iOOiCf Lt, 7>^7^*^f^^/l/4 0 4^f 

2 0 6 iSS^U, »'ff1ijlg^^2 0 2 Kl*f L-C-tfl 
SrftU ^^^^M^-f 2 0 1 ^So-CkI 

«SUW^^^;V4 o 8*3j;usffl 

miJW^-Y^/l'4 1 l^Eg^ttS, ARQff-^-cD^^M 

5M^S)5i^i:il. mtdinjt-CT*-* y v^ffiHW 

^^^^4 1 0 3o£O*x — ^ y >-^*!l#P!f 1 3 
Sr&S-rs&gasfcS,, S/t, ^■-iffSSSrJiOIBll'eS 
S^g^feSS-g-fcH, x'-i? y ^^fM»x-v^yv4 l 
OjJiOx-^ y ^f&Mx-r^/W 1 3 a. 
— ff— fi L -Y^;V4 0 9$3itJS3--1fx — Z^-Y^JU 
4 1 2^fe-T5^^fe5 o fcf£L, TW^—Vf 

it, <t°4> b ■ -y- • v/vf^y b©^xVTT^-fe 
^ ftmwsftsu^- ^ w^i-r s w -e h s t « -c & s 

[0092] rit 5 , S7icjoi/>-r, t 1 ? co-r/vx^- 3 ?- 
^^HVdojza^ti t s 7 s ^ y -y tf mm * y / 
tr-^ y y^a«ft^^4 1 3%m^rmmmb 
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[0 0 9 3] ffcf ©#£(*, #MSt2 0 OffiOx- 

^ y y^ Stiffly ^i^y*©^'^ rr^Hr^fuflm 

T bti6 * =f4 T T 5 i? ^»JWfflBgiJ^ (4 , T "3 ©stf-f > 
MW^^2 0 OKtMis Y •y--y$4>\-<Dfz.ibKm 

A T T 9 -tr x wmmi- £ #J 9 ^ r fc * as A v \ £ ft 
V^i, itlgJStteJi 1 0 0 /45, TO co-7/V^=5r-Y-X Fa- 

u ! 'if«t'Ba-rsARQ'it#T?4)5©^, T5©#-f 

S©flv£\ ESU-rSftfetcSijo^^^iSttftS. 5'J© 
ti^iL-t, T^co-vyy^-rx fffimt TO 
co*V ^ f • • *V > b con.-- ifff «r% V 

0ti«2 0 0tt 1 T 1 ? ©-^x^X K-*J-rS 

±I9CD^-^ y y^asft^fflc^f-fTT^t^ 

•fe * fM#P T© *fj£ H# £ f fflf a 81 ffi £r» o 0 
[0 0 9 4] itB5y^A7^tP;ff^4 0 4J: 

ffiv^-i^-e^So 7yAr^txft^4 0 4 

i4„ iWH^'fi.zny h^m«»*HS*2 o o-e 

[0095] ±taw^ii, mmw-r&m<DM-)j 

[0 0 9 6] EATT'Si, _tMco_b ^ cox-^ y > 

^ ffl#P x ^A-ffl co ^ x 4 T T t> -fe x $ ij «SU ^ 1 , T 
DcD-^/^^-r^ hffl©^7VTT^xM«SiJTi 

~> a ^©iS^©^*^ o fcH^ov £ IP ft L < 1* 
[0 0 9 7] 18IC, ^©^©iliKitem 0 O&i; 

u ? *»*2 o o ««jifij^m- 0 m s <Dm»mmm± 
m i ©tesaaajatcT*--* y y?mmm 1 o 8 l 

[0098] m 7 ©#|(M-Cf4, T*)fflWyF • ■ 



^y h©3— ifttffisjfcnfti/^s, £©«-cst££*i, 
^ hcD^.— tfffl^t, T^co^yb • y-- ^y b 
■r^;v4 i agr, i o ow^r^rr^t 

r> S T -CW 9 S T fife % <D t tSSU <o pt t 1 ' ^ T 
[0 0 9 9] y >^fli!jfpg|5 2 0 7 [4, TIP 

r# 3 j §"atf 0 

[0100] *IJ#'lfffi^gjf g|S 2 0 2 *3 - tDmTjt&mZ 
n5t, mSr±txofiSUS!l«i^-Y*/u4 1 lienor 
Sjf-f 3J; Si'SM-O^^^— ^ 201 

[0101] MiK >-^y ^ — x 2 0 1 (4, X n y 

0 5i'±oTf0SiJ*J#P^ J r^/l'4 1 1 i^sf)^-r3 

[0102] r©^*ii, m&4>#y*—xi. o i, 
ffl#ffffisgw^ i o 2 £gr, x-^ y v^mw^j i 

0 

[0 10 3] ^r-^ y V^iUfPSfll 0 8(4, ^f-f77 
^•irxM«SiJT r# 3 j ©T5^^^-^^ M-Sft- 
5, rs*3j frb&f— 9 y y^s^^->E3 yis^ 
*-e&6^i^^ip, 'ti(-*J-1-6J:>P©7 f -^y >^ 

ic, ^xVrr^-tr.x$ij«sij^tfiiai 0 4ic;^*i- 

[0104] ^xVrr^-trxfij^iigij^-tfaai o 4 
t4, s i] ti a t h fix v v ^ ■?* r r ^ -tr x ftjjfpasu 
T, ^x.i4 r#9j sr, jt^-frr^-t^ftiHWWSU^ 

r#3j (feKitr^f^nj) rat5 

SfiSm-W3arS 0 r©S*. ^x-f TT yirxftiijffl 
^'J^tfffl^ 10 4 ©*fJS^f4, g| 9 co 4 5 i-ft 5, 
[0105] r-^ y 0J#P§|5 1 0 8 (4, *f—9 ]) > 
^^^ygyESEIl:, mV^Xbhftt^jTT 
^irxM«SiJT r#9j , rs^3j , isixfr<Q(D 
bffl^xV TT^ i?XFttl»ISi@ifT r# 3j 

[0106] ^©^§54, SflWifffijSSft SB 1 02>i 

JS-r>-^7=i-^. 1 0 1 -k&X, *VyY7.>T , J=L—)V 
% \ 0 3iC£.-oXm<Qmxbtlfc, mm^2 0 05S» 
f@3W»x^^;v4 o 8ic4o-mff £ti5 c 
[0107] *r-t> y ^^fljjfpgp 2 0 7 (4, y ^ 

2 0 1, $!lfflff fBiigjf SI? 2 0 2@6"C^©JS 
^^rSttSi^, ^xVTT^-trx$[JW^SiJ^aS5 2 0 
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L<i3 r-ryv^df^^nj ) tMt3f-^ y 
Wfim t ^ 5 ttftSSiJs^Ux , ^ xV r r f -t x 

4(7^StJt£*fa. El 1 0«J; M:45„ 
[0 10 8] &*5, T^otvu-x^x ifitx 

sssu^ t-m-rsx-^ y ^ a y^m^fe 
^nx^stcot, x-^ y sfftmui o 7«$wrl 

[0109] x-# P -yfUW&i o 7 ft, x-^ V > 

xj imt^^ (nack) ti/W-tt^, tsgu 

ISSU^-i:, x-* y ^MWx^/M^fJi^S^x.-f 
r r ^ -tr xf^iisij^^M^ 5 cdt% ^rVrr^tx 

frJSsKiJxf 2 0 4 (cRgv^fc-frT, Bio ©ff # 

[01 10] x-^ 1) 'S9fflffi% 1 0 8 li, a—ifffffi 
SSff g|5 1 0 5 aSjlcfcftfca-ifft&SrffSH-s £51' 

[0 111] W;, t^co-xa-x^x tf'lfffii 
T 0 eoaJM V b • • *K>f ^ btDa— tPtf#-C\ x- 

* y ^ g >nsu^^-«t^6 i. 5 a-r 

Siv^^Wt-ov^c, M||S^2 o o£STti©-^x 
=*f T x M-jTrSx*-* U V?fflWa**isa><DWt%. 

[0 1 12] i©^ro«ISS*^ l o 0:}o£u*«! 
*2 0 0K)flf)il±i8tR«-pS)5 ( 

[oi 13] m 7 ©#iires4, TOfflWyF • ■ 
^x ifttat, td ©^-f^ h • • r^y 

HgU^xmSUX^ 5 i 5 i'tU 0 MST5. x~^ y 
|p^?^ 3 y|t T^tD-xA-x^x b^~- tf'fifffii 
± 0 /T 5 > b • • tf-f > b -CR— t?* 9 , 

*fJS1-5 r# 8j ) £#o 0 

[0 1 14] x~# y V^ftUl^l 0 8 ft, Ell ti* 
■TJ: 5 ic. x-? U v-a ^WSU^Srfffi LT 

^ 5 1 -r 5 o *i* x> r r ^ -t x Mnnweu^ tr 
y h v^^s-ft ^ ns^-ff- ^ -=f -y /i-fl)^ t-^t 



ttfcSo fcfcL, x-^ y >-^KW^tTto^V^-&f4^ 
Ml) , x-^y ^3^^^3^3*BU^o«|icH, _hIE 

a-f J x-^x-Y^^i-#m'f[:$tT,5S*©x-^ y ^ 

^3j ^ = ^^x h^^x-i'TT^-fe.xffiiJfPliSU^ 
r#8j 5rffli9 ^TTV^fc«£-T5 0 
[0115] ir-^ y -SPUmi® 108B, *fc*T 5 

.x h (Cfij 19 S "C 6. Hfc TT ^ -fe xfij«'[t« r # 
3J ^-iUftfL, ^tv;i/f^Y^hfflroi'3 

-fTWj; ftijftusij ^ , ^itfx-^y^^^v- 

3 ^SiBiJ^© 3 oi6&©ff #) ^#5„ Mfia-^/vx^Y^ 
Uf'ffifc^TV^^X-^ y =J^if v'a 

r# 2 J «r«-f-T. 

[0 116] &b\c^ liS'^/t'x^-r x h|»U3-F 
^£>, M»tf*^x-i' TT ^i?xf|5iJ«SiJ^-^#r, r 
iife r#u , r#sj 4r^r— i^L-c, Sff^s^f-f 

A^fcti-f-r. ots, r# o j t r#u dni-f^ti 

[0117] r * t'fSofcll f) a t nrtl^s^is 

^■i-x J-fflrox-^ y >^3iJxt UTfiJ 

^Lt, >Pt*^x-i-TT^-feXfiJ«SU^ 

r# 3 j , iMiffi^fV7T^t^fti»®J? r# 
U t r#8j , io£0x-^y >^=-t^v-3^ltBU 

S 0 ^^-v-ykx^-rx h in ioTSfi § ^5^.— tPff # 
ten, ~<nf-tr is* >B8Hl-<r>fet)Wffl 

[0 118] &jo, -T7I/X3-^^V'3 

hffl-C, ^*x-^ y v-a >^SUx«S^ 

[0 119] ^xVT-T^-trxitEUx, iffci'Slltiafc 
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tut?—? y >SS8U3% ^iu^A-x^ 

osti, ^SrgerT, Bi2i^tflSi;, 
xVtt^ i?xfW«siJx r#3j , a««^fi'r 
r^-fe-xfij^Usgrj^ r #8J > iuu^x*-^ v y?^* 

y-ys^WM^ r # 3 j t©3o»f)45 K4r 
il*n-f5 0 *f*7< xVTT^-fe ^f6iJ«SU^ r#3j t 

w&m^-rmtofflRiz'$-£}iz 0 mmmm^f^ tt 

LT^i^xbtvtV^flT&S. rtLtiioT, ten 
ffi*2 0 0{4. ^!)y?SJ«f^4io*ftf 

[01 20] x — V MMIR 2 0 7 !i, r-^/U-ff^ 

ir* h i j »x-^ y >-^a^^v-3 vnsu^- r# ij 

CD->— ^>-X#^- T#XJ ^Jg^&V (NACK) 
ofcff#E£\ tSjgLfcx*-* y ^fM»x-^;V4 1 0 

^fVrr^txMMijf xW y y^fUWx-r 

i?, .^x-f TT ^■fe^f|iJ«!aiJ^'f : a§l? 2 0 4icHv^ 

^ffl#pms'j^-^*D 9 , ^txj^js-r §x~^ y 

^-^%,>va l o fcftffl1-5 0 
[0121] ?-t>y >#MW® i o s ft, ft* 

mmm i o 5 ^*fc^&^-ipw#srs^-r s j; 5 1 

[0122] kti4, ±m<D^-?tuDiffe-ehm&<Dm 

[0123] asKSflfiJa l oom^m^yfy^ 
—t, l o y^^LTx-^^gll-rsi, rof-?* 

i o e im-r. 

[0124] io6ii, 3Sf-^ oyfoh^mp, 

±trjt.mmv'^.-rimMmm&m-M^-r s * xv tt 
* -t * ffj[j«SUx & , /f^rrnx MfPi^Jxffs 

§15 1 0 4 icHt^fc>*Sc - m±'|f *SSUf6^^ 

Nvt-x^;* f 3j T-foofctigg-rSo "fSt, ^ 
9=V TT ^-fe^ftiiJtPilSiJ^ T#3J £#5„ tfffi^RlO 
6 ft, roDi 5 tL-C#fc^ J fVTT^-fe^M«9J^' 
r#3j \z.^-f^94 ^n-y M:iot, Hilx- 

[0125] ^— r ff^sft % i o 5 is, iiia^x-f 

TT ^-ir^ffflJWSlSIJ^ r# 3 J l^f^^'fA^P^ 
h^rfiJO ^rSi s> h.x^v^— /Wtli 1 0 3 

[0 1 2 6] *n y h^-irv'a— 0 3(4, _hfE^ 
xV T T ^ ir * mmm,^mzM!ti- 5^^A^n^bS- 



+/U4 0 2!^J;o-cSffli-5J:5l-» fW+f $gi£gfl$|5 
10 2CS*f§ o ^B#i-, JifE^xVTT^-fe^ffeffll 

jf®l 0 5(rii£g-f 
[0127] n.-- ifftfB^gjf SP 1 0 5 (4, tpmn 1 0 

h .x ^v? 3. 1 0 3 1 J; o Tf ij !) if T bilfc^ ^ A 

[0128] M|S^ 2 0 0 ffJrMWt#ilS:M tf|S 202 
mM4y$7^~*2 0 l^LT7 1/-ASJj|f 

[0129] XDy h 2 0 5 (4, S^fiNSt , ^ 

X-f TT^-fe.Xfjjlj«SU^Wffi$|S2 0 4 Kffil/vg-fcHtT 

# s sm-r -< t ^r^77m aaiwiRse 1 t Mi- 5 it 

[0 13 0] ~C0ffi^i'^\ SS-fy?7i-^2 0 
1 t4, J--^fi»«SSfi£|5 1 0 5 dSiSW Lfcx-^ 
«U ^il^^-^tt«Sffig[5 2 0 3 KM-t* 

[0131] {%2<n% j mm) %2n%mmWit, ^ 

[0 13 2] etT-Ctt, mi«^M^ffiiffi5i-T5,SSr 

[0 13 3] te^SSt.^1 0 0©^T^77^t41S 
WRPWSWMl 0 4tot0MB^2 OOB^f^fTT 
^ir^MWflSiJ^ffaSlS 2 0 4 f4S 3 *s J;0«E4 t IH« 

0 OJeO^ yfe— i^i LT^f-f TT^ir^ftfiJ 
«SUx»tf«^#x.5 0 f:f:U > N • y— • v 

ill 0 O/JSfiJig ^T6^x-i'TT^4r^f|j[J«SU^f4 
[0 13 4] ^/Vx^-r^ h5rgfs1-5*»S*2 0 0 

(1) feS^/i-x^^-^ hiiffi (fcSMife^) Srgffi 
Lfc^as«^2 0 0 i4, «ISS*JS lOOI^Lt, 
nr?n<*f-*>rx bilWeotftw^ xV TT^-fexM«fi 

(2) «HS*Jil OOflU (<fo5V^4-?:(D5 1 cCOWII«3 
0 0 rtco-x-/^) 2 0 0 co 1 D t i<D*MS 
*2 0 o^sgtt Lfcv^/vx^-r^ MDftaasu^Ux 
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iBMi^feo-c, ««*2 o o ffmmmmm 1 o 
o cfttsiLfc 1 1 ioo &%(om> 

h'&W^fr?-*^ * b Mis CDfc#><D ^r^rr^t^ 

mwmm^mzmmmmm 200 tiism 

[0 13 5] JiEcO^ti^t-o^T, f IO 

[0 13 6] EtTt'B, Z<n£ot£4m.M<»mzo^r 

[0137] s-f, gcm^^-rx H^tts 

(1) ©^t-ov^T^ffi-t-So 

[0138] ii3ii, ^.ff^m^/^m&i^t, 

[0 13 9] ilK2 0 0(i, f?/^t^h3j 
doiCF \frv—f 1 d 3 j ©ItSSSiJ^SUT-t , 

IDJ b^htt, yr>^/^*^rAVmmMi%.* 
—y^iVj-Zr^X YUWUZ 0 6 M^TftaJtU i 

n^mmmmmsiit n 2 0 2^j:u»^ y x 

2 0 1 £MS LT, *l£S±ffiJi ! 0 0 l'iS5„ 
[0 14 0] 7y^Ar^-fe7f +^;V4 0 4 fettcfc 

ii, ^ro^&f-^A^ 0 6 StM^X, 
DSrSSifeii-S^ k&B-t* y-t-Vk, mhi\X%± 

mmmmm^b, ^^^rr^^^mmmm^vmn 
1 0 4K^^rmy bnr^^imummw)^' 

*fj£ US:;* 7 7 ^ i? ^ftlWfflBBiJ^O^T 5:**a-r 
[0 14 1] ^tffi^^-^^P^o-Ctt^S^, Si 

cosiMiJffi-ett, ^-c©it»s^2 0 0 sitf#©siB i 

ii, #Sco«Hffl*2 0 omcmox^s^ bx\ mm 
1-5*«5fe2 0 OEWi, Sfffi-rS^, tf#«JE-f 

[0 14 2] «®ffiii2 0 0©«^--f ^^7^-^ 2 0 
m, IS*fEOf 2(DS&f^^;V4 0 6 Srg-fl LTc 

^«rt§*flUWtfg5igll^2 0 2gs-e, ^x-r 

77^ir^0J«SiJ^ffH;f|5 2 0 4 (Cjg-T. ^ Lt, El 

[0 14 3] &*5, 01 3co^lK(D£JLirf-E5 tH#co 
^kX\ M$ftS*2 0 0 7)SiE^Sjfi^ 1 0 0 fcJtl-fijK 

TT^-fe^»JW3iBiJ^oSi]5S-Ctt, S 
iSMIS*2 0 0 3te(OfiS'JS!l»^ + ^4 0 8, 
J;o-rfi^S*»*2 0 0^(03.-- tfx-^-f -y^/v 

4 0 9 £$IJffl L-OfT 5 Z.b h Blffi-Cfe5 0 rtlbCO^-t 

^;H^n7 Yx^J^—fcl&i 0 a^iortij^^-r 

cD,*f)SM#», 7 P—AMW^-r^/V4 0 2iC±oT$g 



y bs-gfrrs., rco^ft, it^t@i4-@ 

16, 12 6 -El 2 8©#)fli;:3o^T&Pt|-r-&5 < , 
[0 14 4] i^5T\ _kfeT*S4, ISSf^OO^t, 

w^rr?^ fftij#Pits'J^-«^T , *n**^ 1 
0 0 »)^tv 77 9^7^m$m\^m& 1 0 4 «*t 

t/i^Tt^; tSrWat l.TV^\ !"I^W<7^ 
5^S*^v^^v>&fet^ffl3 0 oft^&Sf— ^ 
fi, MlSiffi^ 1 0 0 ii, fiffl® 3 0 0 W7j !C*f Lt, 

Sitfiiiiooa, ^xVrr^-tr^ftijpasiJ^a^i 

0 4 coSi-Sffcftv/^af.-'rx h ^t#tt§'JtS$U^ ±\ 

^i^fc-f sSrftft.* x 7 7 ^-t xMWtKiH 1 

^Srfotf ii'S'Kfo 0 #5, 

[0 14 5] fe*3, ±B»»^-, Sfrf5«IS*2 0 
Of4lo-efc53i5, m4ra-=¥ + ^ hro^V^ifS 

[0 14 6] IfrmM-?^*^* 

(2) ro^Sfeicov^iftWI-Se 

[0147] aut, r co^©^HiM^*i-e 

[oi48] mmmia 200 asffiea® srfro fc 1 1 , 
mmmmm iooti, ^cd*i^s*2 0 0 ^gfl-r^t 

±tfijli 0 oiAjro^xVrr^-tr^SiJWiiSiJ^aai 0 
4^*3tt5**>&, fe5vsi^nft»3 oorti'fe^f- 
/^^, ^ 6i^*»ffi*2 0 o^yKi-^cio 
rffico*H^jffij^l 0 O^^aLT^fcig^-i'Si, S 

[0 14 9] ^Lt, r»*,«^2 0 0 55, 

Si, MUSifi^i 0 oii, ^2cD$g*flf Lj r^;;V4 o 6 
Srfflv^T, W^«S*i D^^cb-T^ ' bZ^-Tty 
ir-^t, ^wlfffittBUIRSiJ^i, ^7-f TT^'fe^lJ 

wwsu^a^Bi o 4Kd6i/>Ttti9^-re ) ti,-c^5S'tt 

[0 15 0] *®S*2 0 Q<DteWL4>$7x-~* 2 0 

1 (4, SS*S»^2 £D$BSn^-r^/V4 0 6 ^gjWLfc 
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7T? j exM&m.m* l gm& 204 * l/t, 0 

[0 15 1] ftt, H^&ttS 

(1) (D3}miz^xmm-rz>„ 

[0 15 2] Ell 5Cl, CO^Wrt^mm^'to 

[0153] mmsm 2 0 0 it, ioow 

LT, IV/i^^x |- 3J *3it? r^—y 1 D 3J 

vMmmmmn^t, *»s*2 0 0 ©tt smibijosij^- 

icoM^^tf, TS^f^ft^ h/_k>3^-~3r-r.x 
[0 15 4] 7> AT^t^f t^/V4 0 4 ofc 

^<DmwmM* y^-^^i-fm-ofcMB^Mm 1 0 0 
si, *<fjr7iHzxfflWm$iW8W&i Q4\c&^ 

S"Jt>^-c5 0 Ld^w^ic, M§a*H 1 0 cm, H2 

0 6 fcffi^T, ID&g* 

assu^ t Lit*? j77? ± *mmmm^-<v 

[0 15 5] ^©fcH, Id^tx hfflKfiSUfliW 
^-^/V4 0 8*3 LUWiMMW-f-^^^A 1 1 ASggfjJx 

iPA.T^-^ U ^^MS^-t-^^4 1 0*3 j;t>V-^ U 
V^fiJW^-V^/i'4 1 Z%Wi1£t 

y v^suw^+^^4 1 0 js^-cFr— # y y^MW^-r 

■*;U4 1 3icinx-C, f s x-^^ J r-^^4 0 9*5i 
0?3.— ff-#?-^%.;U4 1 2^S1-5^^fc5 o 

fcfd'U ©a- tPx-^^f -y^/l-4 0 9litfUj: 

Weft, t£^£^b&v^^t,&<9#3<, '^b©ig/E: 

[0 15 6] «®ffiii2 0 0©«SK >d>7*.—X 2 0 
ltt, gffi*?Q«^2C0**D^-r^^4 0 6 ^gflLfc 
fe, ^»F^§^f|jlJ#P'Ft»i»aft$l52 0 2gE±jr\ ^fV 
TT ^ x SJWfKSiJ^ffS^ 2 0 4 (Cjg-To ^ L/T, El 

5 0 

[0 15 7] ftfc, *HJffii5M-et4, _htlTtl©Pf^Sr 

[0 15 8] ftt, ^fa^/vf smt* ht*i^5 

(2) w^fcovvrfi^-fs, 

[0159] EI l 6 tc, ^(nWs-&<D^\mm&^-T a 
[0 1 6 0] mMiC^2 0 O^S^^ffofctts 

•Hs^jf i o o a, ^©*lts*2 o o asgfii t^t 



fflj^ 1 0 0 ft<Ot ?4 77?t^SJ*ii3iJ^«i8 1 0 

4 [C*5it§*^^, fe3VM4^$ft«3 0 0 rti-&5f— 
Atf^, £^ ('Steffi* 2 0 0ffi^>VJ--^lc£^ 

xmcomMmmMi 1 o o^^sjLrt/c^im, # 

[0161] *LT, ^»*?SS*2 0 0^, r-rvi/f- 

^Xj-Sj *3iU5 f^yiD3j »'ft#asumBu 
Si, IKffiilooB, ^2co^^-t^;v4 o 6 

[0162] 2 0 0 CD*^ V ^ 7 T- X 2 0 

1 H, liJS*%»^2 -r^/l'4 0 6 5rgjf Lfc 

TT i? ir x®Wfi^J^- i fat|5 2 0 4 ^S-r o tLT, H 

<oif««r*!^*tC^, ^cojt^^nj/ f-il«2 0 5 

[0 16 3] &T!±, ifSl/^-fttCi-^/^^r-r X 

[0 16 4] v^t, ^mmmmi ooft^m-fy??* 

-xi o 7^L-Cx-^4rg'fs1-5i, ncDx-^fc 
1 0 6 ^St"o 

[0 16 5] +111^10 6(4, ^!^x-^©5E*^iSffi 

rv;^t^b3j -efcofciRS-rs 0 -rat, j< 

x>TT^-tr^f6WaSiJ^ r# 3 j Sr#3„ 
[0 16 6] 4JftSl0 6fl, ^CDi 5t-LT#fc^T ? 

SilSff 10 5 Km>k-f 5c 

[0167] a.-if iffRSgffigU 1 0 5 tt, ±|Ep« xV 
TT^-feX0J«^J^- T#3l iC^-fS^^ Axe ^ 

h4rSiJ"9^TS£5t, b^v^-yUfgl 0 3 

[0168] .X P -jy h ^.^i^i— ;v% 1 0 3 ft, _hsH^ 
^4 0 2icJ;o-c^fS-r5=t5i-, ftfiJW'ft^SfSSli 

io2ic^*t-5 c mmc ±m*f«(Tr?-txftm 

§pi o 5icii*q-T5o 

[01 69] J.— tPftSitSif 95 1 0 5 tt, ^$IS5 1 0 
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[0170] 2 0 0 ©ffc|ffllffiHRi£g« tfl 202 

y hilWg|5 2 0 5 Kifrf,, 

[0171] X n y NilWa 2 0 5 ft, Sb&Ih *t , ^ 
xVTT^-fe^fl!iJ#PllSiJ^Waa2 0 4 tf^v^fcHfT 

# 5 g« -r^ t ^ 7 r ? -t * m mmi^ p-t s 'it 
n &m^t>^x , gfs-r^ § * -f a x u v \ srstje 

U It-f^7 I -7;2 0 lt^^A^n^ h^r 

[0 17 2] ^<d^{c^\ gi-fy^7x-j;2 o 
1 Si, a.— tF'lta^gfS^ 1 0 5 asaSft bfc'r-^ SrS 
fab, ^Sr^-— tF'[##£Sfta2 o 3 !cjffi-r 0 

[0173] m 3 wiWl) m 3 rosgjfc^ffi-m. 

1 0 O^fb^GO&S^Si&JSl o OCQ^VTfij 
i ' V ^ ^X © «4g ffl* i ' *f L TfBT 6 1 > <D If fit* £ ^ 

*5, 2 0 0^^yh-7--Wyh ©all 

[0 1 74] KTfS, ^lcoS»^ttBS1-5,fe^ 
[0 17 5] ^ T7 ^ ir^ f^f^J^Wa^l 0 4 

a-rs 0 ^mmmmxa, mm^Msi ooimm^^i 

[0176] ^xVrr^-tr^fi5ij«iisS[j^ i fasp2 o 4 

H»ffiTfi, immmmm^e-j rr/ci-K^xH 

T T x 0J«3iJ^ * ffl S ft o T ^ 5 <D it , *jK 
S*^ l 0 0^^S*«*cD#ftSr!|#^|g!auTV^j; 

[0 17 7] rcD T#lj t 5 77$ ^^MM 

£^5ffift«rr5fce>ii, MiiSifcm o o & 

^tlSiK l o o t i o r l/io f) , fosv^iifsic 
«HS*Jf l o 0-t?t>BtM(iJ;t)*^oft!3-^5#-&l- 



MB^mm 1 0 0^Mxf^2 W^ft^-Y^M-^ 0 6 & 

&fff#£g|f Lft«itffi*2 o o ^y^-* 

2 0 1 fl, ^©t**£»W#i£SfiS5 2 0 2 £gS L 

t^x -1- rr ^mmm,m^m%2 o 4 1^9, ^ 
h sffl »^f^T7?t ffjij -ftusstj^ * x o y t- m 

KbE 2 0 5 i-S-To 
[0 17 8] etTt'tt, S«-r^ttf#WB'iSr5B^i:-r 
5a- xx-^£«4tSttJml 0 0#S(iLfc^(D*!i 

^ ft ©a— Hf ffi «^»fff ft it % v ^ 

[0179] MB&mm i o o ft^B4 y i 

0 7^L-Cr-^^SfS1-5i:. r»f-^lr« 

1 0 6 iciffi1" 0 

[0180] cp« 1 0 6 fi, 3ir-^ <D#a%;Z\M& 

^fzi-xmm^-rmmmwmm^i-m^-rz rr 
^•ir^Mwmsij^-sr, * f^rr^^^mmm^m 

r^-fc^MWSRS'J* r # i j «r#5. ^» l o 6ii, 

-fa «t 5 1^, ^-ifit shafts i o 5 icmm-f 

[0181] a— fFfffg^gligp 105B, JibE^^w 
hSrfiJ"9^-CSJ;5^, h^^^^-^tp 1 0 3 

[0 18 2] ;xn 5, ^^^5^451 0 3(1, ±|H^ 
TT ^1?^f|ilJ«SIJ^ r#lj iC^1"5^^A^ 
hSr#J?S'C5„ §bt^ 
WtP-^+^^4 0 2 tci ioTS^i-TS ± 5 W«Hf * 

jlgfl^l 0 2 l^^-r5 0 ^B#^, Jila^x-fTT^ 
irxfUffllfiSiJ^ r#ij \cM\^^Xt^4 bSr 

[0183] a.-if iffRSgffigU 105li, tf»$l5 1 0 

H x ^rv? 3.-/1/^1 0 3tc:J;oTtiJf) ST &>ixfc^^A 

[0184] M^S* 2 0 0 «rWWt«S:1f Iff 202 
^5, IH^y?7 I -^2 0 1^L'C7I/- AMif 
+^4 0 2Srg-(gf St, '^^StLSjf^^^o 
S/ hilK?e2 0 5 tit, 

[0185] * p 5/ h jlJKifB 2 0 5ii, Si&fiMSt , ^ 
X-Y 77? -feXfWfiSIJT-WffinE 2 0 4 }cm^fc>*T 

U «i-fy?7i'-^2 0 1 l:W^fA7ny hi 
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[0 18 6] 1^^^71-7 2 0 

m, n.— f^mm^mm 1 o 5^{f Lfcr-^s 

fib, ^©ffl#f±3.-1ftS#!SS«W2 0 3tffi$Jx 

So 

[0 18 7] ftjs, **16^ffi^t±, ;/n-K^7 h 

oj km^m^&k^olsmhh&v -fti^h, z<o 
K^ + 7 bfflcD^-^fff#£A;HT;&5rtfcft3 0 

[0188] 4 </mm&m) m 4 ©susgsn:* a, 
^©-e&5 0 |«2 0oWyf • ■ 

*v v bomm&ft 5 1 1 cD»^i±. n 1 <DmMB&<D 
[oi8 9] EkT-vK, mi^mmmmtmrn-r^^ 
[0190] ^xVrr^-t^fijijw^^vafPi 0 4 

CD ^rC © v .x h cd ^Ou- yffl ^ £>f ij 9 yf 

Tb^T^6^xV77^ir7fl5iJ«SfbT r#ij \-c%$ 

[0 19 1] ^xVTT^-fe7f|5iJftiigiS[J^ i faf|S2 0 4 
ii, *«5fe2 0 0 ^gjfi-^tltfaasijfisij^rottfR 
Sr, H2 Qlc®m-T5 i. SfcttJ&anMfBL-c^s. * 
H«ti-efi, 20011. r^v-y 1 d 2 j 

*3j;ttf \if>v—-/ ID3J cD-7A-^$--f 7 h^Vv-yt" 

«br^sfcfe, ■immmmm^'D kmi-^h* 
coii, mmmw.fi 1 0 o^ss*nffi*cD#e^#m 

[0 19 2] C© r#lj it^X-f TT?-fc 7 

itSU^ft, MMmit^^T^t bTfeb^b&K*n«m 

£0«$ft«7fc2 0 0CD#^cDxtJS^t4b"^T, STO^fe 
iEi^^'CV^r i&&!P#5o L^LWb, 'com 
^SlSiffiSl 0 OtCfco-CftjfcofctK feS^fifslb 

[i, ±x<n-?}v<f- ^7 h^&St^ftWKBiMS'B 1 
t, -?:tU-*fj£-r5^x^rTrJ'-t7ftfiJftl|iSiJT-CD^r 
£\ «HS*^i 0 odS^!l^a®2co#^a^-r^;v4 0 

©«fcHff#£g« bfc«HS*2 0 0 ©«IS^ >-^7^ 



-7201 fi, ■toDttfRSrHWif ffiiSSfl 2 0 2 Srg 

ftLT^f-frr^ -fe ^ftrjfpfKiJ^-f as 204K 

K^7 H#1fM<^xVrr^-fe7M«Sy^€r7n 

y hSK^2 0 5 ^«-r= 

[0 19 3] ^2»^S^S©J:5(-, «*ig* 

2 0 0^«S»*JfiB 1 0 0i^*fbT^/^^^7 hog 

fl^itLT, ^1-5^/1^^7 r-fflc^rVrr 

[0 19 4] J^T-CH, ±IEcDffi*cD^|II(C I VMBiSi 
^2 0 OtD^r^TT^irxSJ^pflSU^fffflS^ 0 4}c 
Hit !c^!f dr * 7 b m <D * <f 4 X X if 7 M«HKSU^ 

r#lj an?s> b^Ji-C^StwtL. Sft-t-^tlf* 
WaJSr^i-rS^—fx-^^il^Sitiil 0 0^g 
jlbfc^co^a5r^-r o «ti7;v«t^ htfc 

o*»5ffi*3J:^||2«iiiL^titlii«-e&5fc*, r 

[0195] Mfflt&MB 100 ^WH^ >^ 7^ — 7 1 

0 7 ^bTT-^^Sft1-5i, 

1 0 6 (i«1" 0 

[0 19 6] 4j»10 6(4, ^mf-tXDfayG&jm 

SB 1 0 4 1 M v 5 . - - -e iHtfRSSiJUSSU^ *s 

r^-7 , ID2j cD-V7U-!f dr-Y7 h-efeofct^fei- 
So 1-5 7ix^TT^-fer7M»llSiJ^ r#ij Sr# 

§P 1 0 5i^^5ft-r5 0 

[0197] a.-if iffaiSgffiSB 105S, ±|Ept xV 
TT^-fe70J«^J^- r#lj i^^-rS^^ Axe ^ 
H^flJ^iaTS i5(', 7oy My-^a-^l 0 3 

[0 19 8] 7D -jy b^^i/i- /V^l 0 3f±, _hfH^ 

hSr9J5S-C5„ ' cD*f^H#5r7 v-i, 

^V4 o 2 tii ioTS&fS-rs i 5 MfP'ff # 
jSSmSB 1 0 2 tS*-T5 e ^B#i-> ±M**f4TT'7 

^^wmmm^ r # 1 j mtu u s r t ^ a 7 n ^ b 
^— fwmmmm 0 5icii*nt-5 0 
[0199] 3--iftt#^affini5 lose, tpmn 1 0 

6lcJ;oTiSlf-r5J; 5ic^AR$tLfcx-^*, 7n^ 
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[0 2 0 0] 2 0 0 OMfflf fR&gftSB 202 

[0 2 0 1] 7,n-y VmffiM 2 0 5 t , 

U It-f^7 I -7;2 0 lt^^A^n^ h£ 

[0 2 0 2] rc0^tt^\ i$^y^7i-7 2 0 
lti, a- if tff#S^ft^ 1 0 5^S{f Lfcr-^£S 
fib, ^»^Si±^-lf^Mgfta2 0 3!C^$^X 

Sr R C t< r -< T T ^ ir ;* MWHSUT- Sr ft o T S 1} 5 fc 
ft, a-— ffcm£&!X% 2 o 3 -eii, Sff bfca— tftf 

bu ^ t* a 1 o ts*© *. 5 ft mt> z*>i)>* 
[0203] ft*?, ^Uli^sni, vm 

Oj tV^75ffit,&S 0 t" -® 

[0 2 0 4] (f5 Jf! 5 cD^Jfiijffi-e (4, 

[0205] KT^eii, mi<Dmmmtjrmi-?>M% 
[0206] *irjTT^±*w®Wi,m^mn\ o 4 
^3>*mm^bimmmmm^t<rmfcmfa&, 02 1 

[0 2 0 7] ^ x> TT ? -fe X flJW^SiJT-Wa^ 1 0 4 

5tcs^i"5„ JiiacD^Tii, Nw^df-y 



y s9 v- a ^issij^- r# 1 j ©11^ 

Z'tiMl&i' '6 r t 12 co#£g^-y^4 0 6 T*iift 
[0 2 0 8] r «^#*S(tfcffj[J»ff*Sgfla 1 0 2 

(O^-f A^n-y bSr® 2CD^gftl : ?^^;V4 0 6 i^fij f) ^ 

®wf#^gifai o 2B, ^mmm&zm^fcm*) 
[0209] mrnsm 200 ©*ij»iti&^gffia 202 

f±, sty*- 7,2 0 iSr^L-cSft L-fcS?2© 

#»]^+^;V4 0 6t, 'ft^WS'JfSBU^t ^x-fT^ir 

m<o m <om & h# 1- m -r % m m ^ s v ^ 5 m-s , a 
0 4 Ksa-r. 

[0210] ^xVTT^-txffjijfflims'J^-ffa^^ 0 4 
a 2 2ic«^-T5 ^s^jtSft-effaur^s. ^ 
*«gijaUSU^ £ ^xV TT^ir.x$iJWiii§iJ^'*3J;t> I T : - 
*^S*2 0 0^S«i-' t #1S#aB'JaiBiJ^fcB8t-5'b 
IRS'J^SrSI 2 2 <DM&mc&&tZ t i£«*2 0 0(± 

[0 2 11] rtLb(DSS^»Sif7j}£fi, r^4'C©S 

m^h, ^f-B i <r>mtmm^i.xm 2 (D-mmmmx^ 
[0212] extt-h, mm<v^/^3c^7 hcD^x— r 

ffffg^MUS* 2 0 0 eg < J=T-£tk1- 0 
[0 2 13] M&gittiJil 0 O^^TH-f 1 
0 7 ^UT^-^Srgfsl-Si, rtLSr4J»10 6 

[0214] cp« 106B, ^S^X-^ «lfl*^llLjS 

»sr, ^xVrT^-bxawmsiJT-ffaSEi 0 4ic:p^> 

t3rS© jS^o^-i? T-<fo § n t fe fe 5 
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&fflm& r# 5 j *5it;f-^ y -y? a* t>-y?>m 

5 i- LTWfc ^ xV r r ? -t ^fflWSlB'J^ r # 5 j tr 

f'ffi^gfta 1 0 5 £55*1-5. 
[0 2 15] ^-if'Ffffi^afta 1 0 5 ii, ±ia^7 i '-f' 
T T ^ .x ffflflUKS'B 1 tf-^y?n^?^ 3 vfi^rj 

*o>mm)&-t% 9 4 a .x u v b srs>j 9 m x s ± 5 1 , 

7Py kx^v^ — ;v£p 1 0 3Cg$f5„ 
[0 2 16] xn y h-X^a-A^l 0 3ft, _h|E^ 

tie, dcoWj£H«Sr7 AfjiiJWff^^^4 0 2KX 

o-c^if i 5 «ij«nt*^ft a 1 0 2 icg*-f 
ft #SSfi a l o 5 i'ilftrf 3„ 

[0217] 3-— !f 'ff SilSfi^ 105!i, ^ « l o 

[0218] *tSS* 2 0 0 (Offflffllf «g#§|5 2 0 2 
^;V4 0 2 ^gfgl-Si, rtL^-a-Sn5jf*&.xn 

f bs^gp2 o 5im-r a 

[0219] 'Any \-mW>M 2 0 5 ft, ^Sjf « t , ^ 

?V 77? * ^rftfflffiSiJ^a^ 2 0 4 t-rav^fc^rT 

# 5 , Sffi -r ^ t r r ^ -t x *ij«su^- So =t t>*x 

>^:7^-X2 0 lC^-f^ny hSrSlrTS J; 

[0 2 2 0] ^COffi^t^, f^yr;x-^2 0 
l ti, a— ftta^gfia 1 o 5 flSBHiLfcx-* fcg 

ftu tf««afta2 o 3 im-r. 

[0221] f£is, zH^mm^r^tcmi^o'D 

mxh& 0 

[0222] 6 (Dmmmm) m e ©m^na, ~ 

— x 2 o l icDff cD^iljSK (i^T, 

Jia=>e>«il*S^-«*lnl) «*^UfflU ±D75fa (» 
cD^-frd ct o T3JT77 IrJ ©iift Sr*?ai-5 <b CD 1 1" §„ 

msrKTT?!! r^-f ^ y y K7jS:j IB 



i»MMffi^«±9*^ic-oi/>-c, mmztix^&fc 
v^m^h&v aTx\^ tmnWi^^xw^'t 

ft, -«^(4^ft5*^S:*SfflLT*J<9, 

[0223] $aiitr^w»lt»ift 

ffi*ti, -h 15 *^«fifs 2 ©ISiSMlff ISM ioTtr 
[0 2 2 4] 0 2 3fC, W7l ? K^tdiS^S' h 

[0225] m2 3\cB£n&£oi-^ rwwyyj/ 

0,^2 co*||S±f£Ji 6 0 0, ^4 y" V y KSSHSft* 7 
00, *5J;Us^®«8 0 0^fe#.^t$^S o HoSH 
lii 5 o 0 /)> 7* !) ? KftSSf 7 0 0 
7jf&]»^i /^^!) v K*« 

ffi*7 0 0^6H2(D*^S±l6jf 6 0 0^, KTjfB]©^ 

w^y ^ K*s;©s*i&jii«^ff^b^s» ^> 

-f7'D7 KS* 7 0 0^1 ©M»SfflMo*^-fEH 

MffS&il, a^friifJxffPHS (Persona 
1 Handy Phone System) ^PDC 
(Personal Digital Cellula 

r) i-x-Dxnmx^ ^thbi^m^tit£h\ 

[0 2 2 6 ] II (D*^SliJf 5 00iM/P? F3S 
7 0 0 HcD«S|iifSMffi^n.S ^ f^77?t7> 
ft!lfP7U— A(i, @Z£0/fV777i?Xi|l|a71"-A 
CO ± n ^ ^/l- 1 -fa ^ -f S SI5^ *^ ^ co > ft 5 „ 

[0 2 2 7] ^1 6D*^*±16J^ 5 0 0 f±, *H-1 > >^ 7 
zc — ^ 5 0 1, ffeljffitf^'ff $15 5 0 2, X u y h X^v? 
^-/v$|55 0 3 , ^x-fTT^irXflSiJtP^SiJ^Wa^S 
0 4 , n--Hf |f ftSHt 5 0 5, ^«§E 5 0 6, 
l/$-7^~ 7s 5 0 7 Sr^Tl-5 0 

[0 2 2 8] *HJjE^flgCDf5 1 CD«0S*^ 5 0 0 i; 

n*-ecD^js^fficD^a±fi^ 1 0 0 ico^&ffistcD- 
ott. n 1 5 0 0 -m, «^«gjitr^ 

^ 7x^5 0 HimpatESr#fcJSi\ ifc, M*tt 

^ff^5 0 2 ta— !ftt«jf a 5 0 5 ii, 

0 0 1 |l«»y y^7i-x^^LtS<t 
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«HS*Jf 5 0 0T'BW>?7x^5 0 7^L 

6 i^oTS^ft^Kfc^ti^ 
[0229] IB 2 eooiW^P? Kit 

US* 7 0 0 t ©^©iSllilff©;* X-f 77? -fe^fltM 
!i, fiRff P H S d^Tfrftt^S J; 5 * t> ©T'fco 

r & </ ^ K t *W ft f - b ft ^ © -epft Ktf 

[0 2 3 0] §2 eoM&gii^ 6 0 0 ft, W 7~ V y K 

«ns*7 o o tMBmmzfrteyfzibi^ «n©aig 
mwrnrnm^w^it • &#-ftft t^fft 5 M»it 

6 0 2. a.— tfiffRcD^F^t • IS^LftifSrffft 5 
f tif*£Sff §IS 6 0 3. 02 ©Miiiims&©l£S ■ 

Mik^mm^m 2 s&±©x-^ ©^©fc© 

n s> bfflWft ffSrtr* 5 Mgfiflffl«tfl5 6 o 4 , 

6 0 5. -f||£-f ^ 7 X 6 0 6 5c 

[0231] ~? y v k*^s* 7oott, mi ©it 

H-f 7 0 1. JfiWItfgSff 35 7 0 2. 

if'fW #gff g|5 703, ^f^77?tx MfPfKEU^ffS 
*|57 0 4. xny l-jS#i§|5 7 0 5. -7/1^=^;* f-ftW 
$15 7 0 6 . 0 2 ©•Jl-f 7x-^ 7 0 7, fifPttffi 
£SfggP 7 0 8, 3.-1? 1S*g6g«g|5 7 0 9, *»s 
»PS|5 7 1 0$r^1"S o 
[0 2 3 2] ^Syfi^flitfW S V y Vm&ffiM 700 

t r.ti^ir>mmmm^ims&^2 o o t©±ftftisi© 
-osi. ;/ y ^ Kffl* 7 o o (±. 0i ©ftus*^ 

5 0 0ifflP 9 l *5 £U«0 2©4£|tt!*Ji6 0 0 t©Fs5© 

2 jM & Bite t -r sttttBSfifc t ft o -c ^ s ^ 

0419, !B2©ft|§SiftJi£MaS'(§£fi 1 ft5 

ft if iHTft 5 ««Ht«Sgffi^ 7 0 8, a-— tf 'ff «©# 
^it • ffi^tft t* &flft 0 ^"fltgSfl^ 7 0 9. 

&£t*f|2©ffij§ft»fflg©i3:;£ • JS?&©ffl$K\ 02© 
•HM'ff^±©x-^©'e^©fc^©xci ;/ Mifpftif 

<Ht 5 *ISfflfff6iJ#P$i? 7 1 o^iKm^^r^So 
2o©M^>^7^-^5rM^^ffiv^it5/c&. 

yV^af-T^ b»§|S2 0 6©{t^i9t^»7 0 6 £rf# 
o„ 2o&©fflig«, mi©MSS*M(i*f 1-5*41© 

y?7i-^7 0lfifli6^Jffc&t\ *fc, ffl#P 

tif*gffiSB7 0 2 t^-if'^gftnE7 0 3(1. n^t 

mm&wtt^. zni. stsTmmmwmi. «*© 

[0 2 3 3] 1 0 0 *3,£tJ?*||S* 20 0# 

ssm-r a ^ 9* -f r r ^ -t ^ ffl w 7 a a n 2 



[0234] EiT-ett, SffiT^ff$ft«S'Jicmi-5 

jyy y k«s*7 o oi^LTS^-rs^ffit-ov^ 

[0235] * x -f rr ^-t ^mnmm^mMs o 4 
n, 0 1 ©ss^ffi t N«i-«*ffiau^3U^- wfr/ 
T?-fe^M«^^©»jtsn«*, 03 tw^-rs «t 5 
ftsa-jsa^ ioTffits. mmu-m 1 ©n»ffitm 

[0 2 3 6 ] ?<xVTT?-fe^WISS'J^' i l : a#|i5 0 4 

5 0 2iC»L. ^S*J-)Sli«*0 2©|&in^'¥^yv4 0 
6(cioT£Sfrr5J;5ic^:*1-5 0 -tlB©fll"e(i. 
*<TJTT ^ir^^fpingij^ r# 3 j t^-TS'ltiiffi 

<tt-?*Wt^h3) 5r. *J-j^©^SSrtTftofcB#,g 
(D^7>fr7^t^SJi7l'-A4 0 0 ©^2©#^P^ 

^^^4 o 6xmm-n> x. 5ic^*-rs 0 r©t§, # 

t LT£(II»7 K ©^©«*ri±aff -f 5/^ y y 
y K*Hffi^7 0 0 (' toT^ratt^^SrWS-rSfc* 

\r-^%^m^ffihx>m^ a ^©g-g-tK. ^iiij©^ 
T-©^ft^, ijstjsis-cs^-rs. a«ft«s-cjiK 

^Rf3^t-r5t©7 t £'^-C(±ft<. S 

fcfL'CV>5©t?. C^i4fBftl©£>g^ftv\ 
[0 2 3 7] r©^^St77t$^tt«f|-a!5 0 2 

n, ^f^rr*t^jj|7i'-ii4oortfc 1 ^s^f 

©^^A^.o ^ F^l2»«Slft^/M 0 6 i^W D S 
XhXo\C?.u y b^^v?^— /ugP5 0 3iC^#-T5 0 
W'ff *S1f ^5 5 0 2S, ^^*fl*P#^SiJ 19 ^X bih 
tz^4^.^ny btftt, t|-f7#7i»X5 0 1 

[0 2 3 8] « IJfPtt#SfstP 7 0 2 ti, ? ^ 

— X 7 0 1 ^^L'CSfSLfc0 2©¥g^P^-Y^;l'4 0 6 

tc, 'ffffiasumsu^ wfVT^t^ ftfij«nsuT-©Mj^ 

rr ■fe^aflwwB'J^fass 7 0 4 tst- 0 
[0239] ?<xVrr^-tr^fi5^!S@i)^- i l : aS57 0 4 

H, y K«id«* 7 0 0 flSgtt SffiSU 

aB'J^roffSS:, ^liffliffli 5ftxtJS*^i»aLT 
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Mum^m* e> , ^-y -y y ? vmw&% 700 

1-^ f t# SWSUSSB 'I ^ t= B8-T S t © o * &® W U , ^ 

ts&-rs 0 r©«T"K, IV/u^f-^* h 3J S3j;U« 

ry>~:/ 3 j (omtigm-t^zmmmimfr t lt 

^i&SfeStt-T^SfcU JcfcAmfo-f&l^r ATT 9 
SSBU^&S ryVl— ;/3j CD^^/M^y s/ KteH 

[0240] ttffiasij«S'J^(c*rj£-r5 rrn 

-r* h 3j t'^-ra^x-f rr^-fexww?8sij^©ii 
-ryy v K*nffi*7 0 oasgffi-^tffsasusr^-r 

mS^i^m ^ ft o T ^ 5 (Dit, 5 0 0 25 

[0 2 4 1] jix-fTT^-fe^ftUWWS'J^Wa^? 0 4 
biiK£|S7 0 5t:*fU gfi-rS&g^C 
fc x -f X T y 1? ^ M«BiJ^- 1 g Is 1" 6 © 4 < ft 
o fcy xy r T y ^SiJ«SUT-^ffi^1-5 c 

[0 2 4 2] ^ n y YWRU 7 0 5I1 ^ iD^W&MB 

[0243] n sit-r^ttt iswBui'M/e-r 

/^^y y K«®ffl*7 0 0(-#LT#fci-r5*&rCifc 

[0244] «r~c?t3, me^gff-r^titssBiJSras 

5^~1fx~^&/'M > ;/!J j> K*£SS»^7 0 0 

:/ y y K«^a* 7ooi -c® b: *ls a\ t v ^ 5 m 

jK-rvhcD^t^y b • • -vw^-f >- h 
[0245] grUtc • 

[0 2 4 6] 0 2 4 C ^>-h • y-- /K^>-hcoS 
[0 2 4 7] ®1 (DUftf^tCD^^tgjtil, _h^* 



«£ti£^-C&S 0 ^-Y^'y >y K*&§§tB*7 0 Ofigll 
©felSSittif 5 0 0CDiSfi"f C0#*fl5 Lj F-t^V4 0 

1 SrSff-fS -1 t laoti 1 co«^S*ii 5 0 0 ©# 
ft^lSL, 1 ©*HS*ii 5 0 0 fcTVv'i- 

v- g >- ^mttf '6 Z t K X o T x ■< T T 2 -fe * « Wsi 

[0 2 4 8] IDII, $2O«ISIM6 0 0t^y 

v y Yummn 0 0 ?%oym2ommmm&miL-t 

5 0 *nti, W y K&S*MB?fc7 0 0 o«*SlS«ffl 
fPtE 7 1 0 2 ffMW^M 600 ©*^S1f MW^ 

[0 2 4 9] W^P s/ F««*7 0 O^ibUKD* 
5 0 0 -<Dtt#^4f fi> i©i5 l-*3i ^tlfc 

s^zfV v K«S^7 0 Oii, fa^vo^ fDxffgl 

£D*i^Site^5 0 Ofab&is ^Ktz.m2 ffM^-Y^-^ 

4 0 6 i-J;5#^5rafibT, % 1 CD*^S±fi^c0'|f# 
WBrJSiBiJ^ Sr*PoTV^t>©£-rS. M^P? Kffi* 
7 0 0^^11 »*^Sitejf 5 0 01:, ^1 «*Jiiift 

Sit ffiKH 1 »*H*aa«'hf *«BU«SiJ^ Sr#(tT, 
^«§|5 7 0 6 \cWiTo 7 0 6 i±, a.— tf If «g 

#§B70 9ii2(D*l/fy^7i"X7 0 7^ffl^ 

2(DM^S*^CD+«6 0 5 t^Bms 0 0^, ^fg 

it m&m i ©*^s*^ 500 (o^rn-f >^ 5 
0 7i-e+ffii-s. 

[0250] r vcoftiEcofc*!;;, AfrW 

-r, y y s/ F*«* 7 0 0 \±m 2 »«if!S 

jfflj^6 0 OiClci^o-C, L(DMB^MJm5 0 QKtt-T 

5 -y h • y - • /K-Y ^ h «*MISIII©®^^* y 

C ^2<7)*HKJtfcJS6 0 Ocotp^56 0 5ii, 
rtT?^«^ti.r, ^ 1 fiD^iHaaSJa 5 0 0iC»-T5 o 

[0251] ~<Dmm&* y-t-^ttt, 

ffffgSSUiWJ^-T-fe 5 I D „ - ©g^Tjsiiltg 
-efetLtf, I? 1 CD»0S*^5 0 OcDy^VTT^-fe^ 
MWiS'J^f 31^5 0 4B, ®gr^*y y*-^|AjcDW 
fflaSUKSU^ t , -t tL tc 5 « ffl L X ^ ft 1/ >7< T 

t ~rz> b , ^^t:*j- L-cH 3 xm±u^ r r y -t 

^ft!|«SU^ r#6j £)t*-f§ 0 ® 1 (D*HSJiii 5 
0 0ii^2roS^n^-r^/v4 o 6 5-ttot, -ewffiS^ 
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[0 2 5 2] -n^&m^tz^y'v v k«hs*7 

[0 2 5 3] ftt, f l©*iii«i5 0 0t^^!J 
K*«* 7 0 0 t fflf|-C'*V V N • • > h 

fcft3 0 f> Lg8g£l?:fcj< y-fe-^»(ft;ff#SSijafcBiJ^ 

fc& b fi, ^ ©m-C^©jB©^^tft>ti5o 

[0254] ®i 500 m^m-i 

f-^^f»5 0 6!C«i- 0 

[0255] ^« s o 6 si, m%f-^<jy^%-kmm 
^ -t 7, mmmm^-k, ^T^rm^ sw^ge^a 

5 If fg-e&o fc t -T 5 t , 0 3 ti*t> J 74 T T y -i? xfrj 

Lr#fc^rVTT^-fexf{j[J«!aiJ^- r#6j KSfrfc-f 

^--^'lf*^S^5 o 5(ilS*1-5 0 
[0 2 5 6] J3-— ^'fffg^sg|S5 0 5ft, iliE^VT 

[0 2 5 7] Xn y hx^i?i-;^|5 0 3(1, iilE;* 

SJOSTS,, i— i»H#p^-r 

o 2t- io-cSlt-rs J; WfflfiNSSHtftS 

0 5 i^jl&i-f 3, 

[0 2 5 8] ^-if fimStff ^ 50S(t f« 5 0 6 

[0 2 5 9] ? 9 y h'tefflSX 7 0 0 CDMWf #S 
{§S|3 7 0 2z)\ f 10ii-f y^7i-X7 0 1 &;fhL 

£ft5tim*X P s> f-SIiRgB 7 0 5 (Cjffi-r. 
[0 2 6 0] XP? f-SIJRgB 7 0 5ft, ^i$'lf#fc, * 

f^rr^^^mmtsn^mm o 4 s^v^o-^-t 
«5Sif t^t ^ xV r T ir^fflW^U^ icMtSff 

L, If-fy^7i-X7 0 l^K^Axn^y h£ 



[0 2 6 1 ] Sl-fy^yi-xro 

1 ft, IB 1 ©MggiffiJi 5 0 0 C0n.-if ffi ftg-jf ^(5 5 0 

5 f£ mm l fcT 5 — * s u , sit l fc ^ - mmn^ 

fen.— iP^gflSiS 7 0 3 (^«-f „ 

[0262] am, ^vh-y-' <nm&\z. 

ft, 7" U v K*«** 7 0 0WI1 »*n^ji^ 
5 0 0-~.»±!9<oEHfcK££*t5. ±»)|iIi»tliL 

v^T^x%, ® 2 co»aafsK«^-lP'lf» t Lxm 2 CO 
il^a*^6 0 0 fcSHtSft, 5 bt^«IB5rgTS 1 

oji <o xm^nrnm^mtommm 2 4 wiftwros^oic 

}£-<fc^fIi: R«-efo5 0 Sit L-fca— !fif 3»-*fi-5 
ARQ (Automatic Repeat Requ 

est) * yK~-*?tx%2tDimmmi6&m&i,xmm 

[0 2 6 3] ^fc, jK-O- h • • •v/V^tf-fyhCD 

[0 2 6 4] ^mmmmxtt, ^4?v y vmM^mi 
0 0 ^gm-r-^t^/^^-YX nt^» 1 Dii, ^^ry 

y y K**Jffi*7 0 0 Sa-icfo^^U^-fe^ h ^tiT^ 
5%»t-T5 0 01 co*$g^ffiM5 0 Oco^xV 

TT^-feXffiiJ«^j^fl:Sg|5 5 0 4 it, mZKhh t 5 

LT*3<„ B 1 CD»0S*^5 0 0tt^2 

;V4 0 6 Srffio-C, fS«aSiJ«8U^ t j<7*-f TT^-fe^ 

A-f/!) ^ F*1SS7 0 Oft, El4fcfe5 t 5i-^ro 

ftS'J^-faas 7 0 4 r tf„ 

[0 2 6 5] "a>fe&©>StJC£;fl, V/V-^df-^^, h b ^ 
t y # cDttfef^ t 13 2I0('^W„ 

[0 2 6 6 ] ftllv/Vf^-rx b»«^it, J:i3^l&J 

>hjm l ^ fc t> , 01 (Dmmm tat^^mmxh 

S„ -Tft^fe, El6co*^S±l6^^0lco*||S*^, 

[0 2 6 7] ^*^K*5(t5^77r6]"v'/i^^^-rX h 
®S^-ft, W>b-7"' zK^ > b -7 

^y<i/1r-^Sr^^7 > !; y K*iK7 0 0^bf 1 
(D*nsa^5 0 Ofi^fUT, ^2cD*»S*M4rftS 

■r 5 k t j£ -<fc xm-em h t£ vtiiite bf£^\ ^ n sit 
r r -t 7s mmrn * * m$n*t 5 str -c & 5 t m -c * 

S^co^TfttWIi-CfoSc B2S1;, S*nco#-eK 
[0 2 6 8] SUJfc, gE^^fc^T?, ^ 2 wftHS 
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6 0 0 £ ^4 7° D V K««* 7 0 0 t <0|WKSS 2 

Starrs -to 3--*+;* hmmmm* y-t— 

SB7 0 6 #ffo£ U US 1 ©«*6ft*J336T?ffl&©i( 2 

•HS*^efi-cSft § ft 5 ± •> ofiS'JfflW^ f *;^x 

sis^t ffiswtf is i ffmm^mm 500 -c-g« l 

fcit(-EL.<#^5 J; pt^s^^nSo ARQff 
9 ^fW#Px-f-*;v4 1 o^btL, f 2 

©*nsi*^ga-cMfs^tiS±i9«x-^ y >-^*ij# 

0 0 -egffi L-fc t £ 3E L. < ft*. S <fc 5 SclSS^ $ ft 

ra, ^ V >#fflffl%n%.i*Mx.x, T?©a- tPx 
— ^^-r^yv4 0 9^^S$tb, £fcf^ H2co*4!fi 
iteiift ft Tilft £ ft5 _k 9 (Fx-* x-^7VTil 

ftftSr, B 1 coMggjgjl 5 0 0 T-g-ff L 

[0269] hth, ±m™^-fn<£>m&-ckmn<vm 
[0270] ^s, f 1 oiilifil 5 o 0 ^ti^ y 

[0271] «a 5 0 6 fi, 

si? 5 0 4 rat ^b*Sc - n xmmmmmm^ 
\-7)v^^-A b 3j -e&ofcMKS/f ?>,, -TSfc, 7* 
xVrr^-tr^f6U«SiJ^ r#3j %n& 0 Wso 

6 (i, £ « J; 5 1- LT#fc y xV T T * ir * WWaS'J^ 
r#3j i:#jSt5^^^^o?naot, SSf- 

[0 2 7 2] 3-— ^fffg^gjfg|;5 0 5 f±, .hf^xV 
TT^i?^»!iS'I^ r# 3 j ('^1-5^^ try 
h&ii*) §T5i b^-y-^^— ;vfp5 0 3 

[0 2 7 3] ^P? b^>r^3.-/VnE5 0 3(1, JiIEt* 
5 0 2HSi|i:t5 n PBfic, ±m*y i '{TT#txfom 

5 o 5(-a*B-f So 



[0 2 7 4] 3.-+Ptt#^f SB 5 0 5tt, fiftHS 506 

[0 2 7 5] W ^~ y y F*H«* 7 0 0 ©MAf*^ 
a#$P7 0 2*\ ^l»*^^;?7zr.— ^7 0 1 Sr^r 
U7 U-AfWx-r*/^ 0 2^gff-T5t, riXt 
^*tl5ff Wl&X n s/ Nil«g|3 7 0 5 l^tStto 

[0 2 7 6 ] hm$im 7 0 5 fit, yf&fi? #t , 7* 

X-f 77^1?7^!lfl!fiSiJ^ffiiS7 0 4 KfflVvg-friTr 
# 5 gm-T t ^ 7 7 ^ ir -x ffiff gftg ij^ gi-f 5 ft 

L> Hi <DMB4>^y^—rA 7 0 1 wikWif-J A^n 

[0 2 7 7] :©te!cii\$j©»^7T.- 

.x 7 0 1 a, =L~*F\tmmm 505 asasm L-fc^-^ 
&g«u ^^^-^#^11^7 0 3i'S-r„ 

[0 2 7 8] (17 ©SJSJgflg) ® 7 OSJfiJgjBH, ® 

2 (rmmwrn^^y y v vu^x-mm-rz h^xh 

[0 2 7 9] y h • y— • titsf > M^H1-5*f-JSi± 

[0280] &Tr-n, m6(vMmmkmm-rz>&,& 

[0 2 8 1 ] f$l<D&Mmi&M>5 0 0 (DtfjTTP'Z 

7 0 o<D^^jTT?-txmmmn^~ l wmM7 0 4 an 

-f ^ y f k*hs* 7 0 0 mm%)-r 5 itu \ 
1-^*5*), $mva;<D^y(-S]) v vmMiCM? 0 07^ 

-y K«HS*7 0 o?a©^ yir— v't Lt/fVrr^ 

- . ^?v=f-if,4 yy<DWmxh%<nx\ s&co/^^'y 

Sti^Ltil co*^*±l6J^ 5 0 0 tm <0 m X 5 x 
-< T T ^ -fe iJ«»J^tt^-0D & CD i ^ 5 „ 
[0 2 8 2] ^/Vx^r-T^ b^gftl-SW T'y V K« 
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I AT I ON) t, 

c . ffrfe^ib^ Cms i , ms 2, ms 3 3, ms 4, 

MS 6) — ^nX(T>mWJ>,^f-9 b (PU-D 

P) £r, b%>mmf-9^>Ty b*y b?-? 

(GPRS- SYSTEM) CD— gE^Sriil CT F V-^ U 
5 fl^X-^^ h (p R - D p) S^^-f 
SfA^X-^/^S' h£j£3=g; (PR-GENERAT 
ION) "CfeoT, HtflBfiMx-^/^^y F (PR-D 

p) sf-/^— -y YUfoKtmiMm-W' 1 ?-*** v 

(PR-MCA) ^t?)S)lf-^/^yh 
(PR-GENERATION) t£-ff?L5~ 
tSr^»£1-sy-M?W/-K (GGSNl) „ 



[It*-® 3] d. ffjfS^S)^ (MS 2) i>K 

■T, #®J^ (MS 2) *>b©#Ju/l!tflftj<ytr-^SrS 
W-TS J; 5 {=a^Sixfc4>*#Jn/l!IIJiftj* 

^PIS (P U - J N/LV RX) 

e. flfTlE&*#JP/»JK^ y-fe—^gff (PU-J 
N/LV RX) tg-^tl, ^|E^"M?x>f/"K 
(GGSNl) 7^t,, BiilS^SlJ^ (MS 2) iCi^— \?X 
b*y bv-i? (GPR 
S-SYSTEM) 6Df"— tf.x/ — K (SGSN3) 

©«fia#JU/l!tJBt^ ?t-^b^Sy^St5gf 
9*-^^^ F fc^^S J; 5 (^3S^S^fcfiffl#JP/ 
W^S'-fe-v ? i^S (PU- JN/LVGENER 
AT I ON) i&^6!c«x5it^#«t1-5it*3S 
2(CfB*£0^-b!> J -.^y— K (GGSNl) 0 
[W*«4] tfifBT F^XHSfTtt^© (PU-PR 
-ASSOCIATION) tfjfE^^-^/V^ ^ ^ 
h7F^ (PU-MCA) SfJlH^-^;^*^^ 
h7F^ (PU-MCA) i^Li/^i,^/^*-^ 
vryu* (pr-mca) ^B8igftitSJ;5t'ji'g-$ 

ftfe§f*qi2£fc(±3lClS«cCD^-F7^/~K (G 
GSN1) 0 

5 ] mmr h*f* mmm (pu-pr 

-ASSOCIATION) 35* , itfrfE^-vVt-:? ^r-^ 
H7 (PU-MCA) itJiE^'-h^W/- 

K (GGSNl) C^StlSf-^l' (PU-PR-T 

ABLE) Sr^L-CtfIia&*:-5'^^ J r^ h7 Kv^ 
(pu-mca) fcy >^ $^fc¥Affl-?;v^^ J r.x FT 
b'u* (pr-mca) £§flStttf3J:5^fii^ixfc 

SsfcE 2 * fete 3 srfEiftcD^- f <7 ^ -rv - K (ggs 

N 1) , 

PRS-SYSTEM) tJJl^T, & 3 ^SWf— E"^ 

TM^g-f s^SbJg} (ms 2, ms 3) — <Df— 

9^y-y hiifiiS:tl#1-5f— tr^y-K (SGSN 
3) tfcot, 

a. ^gffTcffi^ (TE) ^^tt-^/^;/ F^y F 
y-^ (INTERNET) i; tKitfffBStM4^r ~ ^ 
ry b^y VV-'y (GPRS-SYSTEM) &ftb, 
T, SfrlEf— t^oiy T^CD'>&< t fc»CD»^ 

(MS 2, MS 3) fcj&bitfe^X-^'^S' h (P 
U-DP) Sr, ^fe< t^^iifrx-^/^^ b 
V—ir (GPR S-SYSTEM) CD— £E#£rfi CT b 

v^/^-a-sfifflx-^/^^y h (pr-dp) co 

FSS (PR-H) iCfcSfi^-?^^^-^^ 

bryvy, (pr-mca) ^WMt^^Lm-?^^^"? 
x hr Ki/^fgff^®: (pr-recogn i t i o 

N) 

b. mm^r-Z^y-y b (PU-DP) co=Uf-£ 

t^u mmmm (ms2, ms3) ©^^^(-^ 
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(COPY/SEND) tSMfxS 
rtSr#©i-r§f— tf^y-K (SGSN3) „ 
[f»*«7] c. (MS 2) ^rife-^V^* 

ISJP/M^ s"fe"^S#^S (PR- J N/LV R 

x) t, 

d. «ria*tfflgtJa/«Mftpt y-fc-^Sff^s (pr-j 

N/LV RX) ^il-g-^JX, W'WsMs (MS 2) <D&$ 

tsxmmz&B'rzi. ?iz.m&£tiit&m.¥3L (ms 

-REGISTRATION) t £r £ b l^ffiz. 5 ~ t £ 
*5f»t-rSft*a6i;fa«©*- lf^y-K (SGSN 
3) „ 

[3**^8] e. fflhm (MS 2) ffK 'Jtm-rfls*?* 

\7,v- ytSWjP/ffiKLfc^itSr^-t, GPR 
y-tr-^^gffl-SGPRS^iJP/SllSiTt ^ir-v 5 

mm (ms 2) ©^fc-.ttjtfjBftsrsift-rsipt'ji^ 

Jilfclftfg (MS-REGISTRATION) t 
Sr £ t Kit* 5 r > Sr W« £ 1" 5 St#* 6 KfEftrof— 
tf^y^K ( S G S N 3 ) „ 

[St*^9] ^h^x/f;-K (GGSN1) i5> 

^ibfr^— ^ -y F^y F?— ^ (GPRS-S 
YSTEM) <D'pt£< t h 1 OCDf— tf.x/ — K (SG 
SN1, SGSN 3) ^Mt-^^^I- (PR-D 
P) £yv-7V v^Syi^-xw^y-K (DPR 
1, DPR2, DPR3, D P R 4 DPR5, DPR 
6) "Cfoo-C, 

mmtmT-f s<tr-y F (PR-DP) tA, l&ffjtS* 
(TE) H^tf-^^y^y^-ii' (INT 
E R N E T) *3 i MiB#SMI=7 f - * y F * y hV 
— 9 (GPRS-SYSTEM) Sr^L'C, ^^<tt> 
S&cD^liif (MS 1, MS 2, MS 3, MS 4, MS 
6) icm^i^^v'-^^y-y h (PU-DP) &F 

mria/v— x-f y?*/-~ K (DPRK DPR2, DPR 

3, DPR4, DPR 5, DPR6) flS, WlEfAMx- 

(PR-DP) ^.-y KtP (PR- 

H) rt©^Y/mt?;bTKt^^ (PR-MCA) 
SrffiV^T, tfJiaSfflx— ^^^^ F (PR-DP) Sr^ 

jyffJ — Y (DPRh DPR2, DPR3> DPR 

4, DPR5, DPR6) 0 

[0 0 0 1] 

h*y hy--y-$o£<J&m#y-y-s<v-y Y*y Yv- 



^^^XT-f ^y-yV^m-t^mh, tt*Jl2 

mmmmMmftxfem § ns^Sr-?/^ s, f * y 

#*5*»iBg$B#T?3£i& § i\h%m\W~9^y- y F % y 

k t , at** 9 s n 5 f- ? 

o-.-ry- Ki^Sifrx-^^^y F^y M7-?<di?— 

[0 0 0 2] 

— F ^i-'fy-F, f— tfxy — F&iUs^— "y? 

^K«»iF-efi*nb^-Cdoi9, TS/SMG- 
03036 OQfETS I (European Tel 
e c o mm unications Standards 
Institute) i.<Ofm^h-Mmti:m TD i 
gital Cellular Telecommun 
ications System (Phase 2 
+) ;GeneralPacket Radio Se 
rvice (GPRS) ;ServiceDescri 
ption; Stage 2 J frb%abil&„ 
Jpft^f* TGSM 03. 60 Version 6. 
0. oj £XT»*Sll!M#i-*3^Tt* 

rcpRstttj tft-r^o GPRsttiH, mmmt 
#ib^cDKcDiiM«&fe^GSM mmw-Mirnvn- 
A/wy^fA) ^ryy^ — y^.~^{pM~thwm^ 

Mt%- y YV — ?<Dfc#) (Df'—^/<y- y F f — t" .x SrfB 
*brt/^ 0 **JiS;-C(Dii'ffcofcfe(c 1 GPRSftfifi 

't?H2oCDSfM^S' ^^/-F^ALtl'5 : 
y-h?x^GPRSf*-F/-K (GGSN) {4, 

y F y h" — ^ t ©M ©ffiSSbf^ 

t"^GPRSf^"F;^F (SGS 

N) it, f'yxi) Trtcofe^coSSiB^iaW 

mmn (mo b i i i t y) mm, m^immm-x.^ 

SGSN©^ISrHtit5 0 GPRS (General 

Packet Radio Service) 
ACDT-^rX^^+fi, ^-F^WGPRSW-F 

y-F\ tf^GPRsf-^-Fy-F\ SifiMfcJ; 
O^lSiS^bS^^tL, ±IBic?|fflbfcGPRSr±*» 

[CH^^tbTV^St. 2 1^- ^(73114(1, GPRsyy 

%-y F©i5 4^f-^^y F^s/ F^-^^bS 
if Lfcx— F^, Jn^ti^GPRS-yxf 
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v Ft-yF^^'br-^^? bSrSfTf 5^- b 
?x>fGPRSD-*-h/-K (GGSN) frh, ^<D 

f — t"^. ^ v r ft \^mmtmm-r s f-- t** gpks 

f-jtf-by-K (sgsn) ->cd, v^to^s r^-Y^h 
br y^ix^ rco;: 
til, ftU^-f^try hft\ ^-F^^GPRSf 
foMzr-?;<try hK#y°^Mk&ti 

^y^/n ha/nafc^ot, f-t^GPRStf 
-by - - Hi-, A-f^^ji5:it, ^ffl^-y- 

7SGP RSf-iK- by~ K"e, P^ISx^-^y b^£> 
[0 0 0 3] ^lbti-C^SGPRS^XrA-Cii, MX 

h:, iar — <oi? — y r ^('#&-rs«»©^Sb^ 

-7"W^>-^-T^5ftfe, |^-CDx-^/^y b5r^ 
tl CO#tb ->iftei£ L ft lltltift b ft V ^§-g\ Zfrb<D 
f-^^^? Mi, ^ro^-h-^zn-fGPRS-t^- b 

y~F (ggsn) 

-t-y h'J-^tifcV^Cfl, MUZntz'f-^^try b 
i>\ »K (vv-b) ©#a^$r^LT^^5#ii)S* 

[0 0 0 4] 

b-*y b?-^, ft&tM^- b ^yy- 
F, tfy.y- K4oll>W-xy >y*y — KSr^L 

b £11 «fctD#i(j«i;-yy-:r y y^'L-ft tmiift b ft v 1 

s„ 

[0 0 0 5] 

7-y-felt^lWx-^/^y b*y b^-^fcifrL 

-c^sccD^fi^^^-^/^^^ bzmm-tzyjmt, m 

#&2iam&h&'Ji*?f—?'<fry b^y b?-y i 
1&M\W-?s<-7-y Y*v Fy^fflP^yy?-7i 

j-Ytmi&f-9'<>ry b*y b7- 



[0006] s^t, vrnm^m-f^ 

-?/^? b^y by-^^SSLT/y-xy >y*tsn 

yh a^w^raiWST-Sl rfAfflx-^/^ybj t 

9'<y~v b^y b'y-^^Tyy-xy y^§jx5^bt* 
) 5r^;y^^-tyi b"T5^ t^J;9, l&mfcf— 

zt&ffii-t&^h p^x-^y-'y b^/y 
bi-s rtu, ^a^^PA-c^s^a^/y^ 
^^-^ b^/y-ytcnii#(lfettfci*ia-7'/y^^'¥^ b 

bS^t*FrS^*:x-^^y-y bSrSH 
Bt5£, ^a>ff— b ccoxW/^-y b£, 

cd tf x 31 y r i ' h 5 ^beE v/uf^t^h^- 
y« ^ v - £ ^-tf f — t*x/- F ^fc-feffl -^yy f - dr 
t^by!)"±i;S5 0 ^cof— t^y-Fii, ^bt- 

r, -7/y^^^ x b^/y-yco^ y/^-e&s^S)^-- 
mz> a ^(»J;5fcL-C, ^— b^^-^y-Ftf— tf^ 
y- FcDK-e^-^Sr^-rsfcfecD^y b7-^ yy 

tF-e-^y^dr-Y-y b b9:yy ©tiJ^-^^ti/^-n-, 
[o o o 7] #fFit*ro|gffl-eftffl^ti.5 1 r^e^ 
h cd t ftf? 1--^ t -e H * v ^ t i -c m% £ tL/c v \ -T ft £> 

[0 0 0 8] IHSilvy #fFW*cot&ffl^ffiffi$^5, 

7)5 SB b X-ft \c ttSffift $ 5 * ft ii y y, x a n 

[0 0 0 9] ^KtlS^-b'y'id'y-FcDigADCD 
«il, t»*^3 tS»^tLTI/>5 0 

[ooioissh^tt, ^-b T >i-Yy-F-rSitl-t 

T<^^#ipy- -y-t—i> (publicjoin mes 
sage) J ti^i. 19, ^-7/y^^-r^ 
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-fy- FS4, rcD^#;SM y-fe-v^A^U 

5f — t*x^ y T cof— t-'^y - Kit, #®jJi 
^ r;fi^#Jp^ s/-fe— (private join 
message) J Ciot, ^ife^/t^Sr-ir .X b 

—zfoyj- yA"i;45g^ bits - t ^T*§ 5 0 fiffl 
#^)P^ y-fe-v 5 !!, if- t'.xy- KCS-LTT Fl>.x£ 
*l, b ? =r. - K «fc o Tgff £ Jp y 

y-fe-^^A/T'V^S,, £f\ ^*#Suy yir-v^^' 
->!>.t'f/-KtCiU &ffl#;Dpy yfe—^tpt* 

— y y - bv< y ir -f 5 - £ ifi^MXh 5 „ if* y - 
Fi4, ^- b J- Ylcfai?x&Wmt>>miaLfc& 

[0011] 'AMr?^*** Y?A>— -f xcm^Tux 

m%m-?i±. rnmmffi, t— t-x j — y&z. vs-v- y v 

x^y-HWT'?§GP R ®|Mjpy ^yfe-v 5 

m-fy — F^EpU— fxy — co#Suy ^Hr-^tfjy 
y~ K/-?y ? i4^gT-&i^, GPRS#to#Ji^ ^ 

*, GPRS^Wt^co^jg^Mt&S., 
[0 0 12] ^mWlz. J — K«ft(D# 

[0 0 13] ;:cD4 5 C L-T, M^vf^t^FTK 
^^(i^L.V^i./B^;V i ? : ¥-t^ bT b'1^^4-, 
^ 3f ^ .x b A— y i- H31# It b ftfc 

b^v-yicwos-cs^t trior, ^-bsmv 

- b*fc33ij-5T F^xnaWtt^wSffi^ ^S^PStr 
fAffl-^A^ dj-^x bT F^ t^*^v=f ^.x 
bT Ki/x-trlJ ^^-rsy 1 — t>£, ^— b^^-<y- 
F*3 4 t)tf-- t" x y - F tOsv^ Tlf KPf 5 &m J4 & V ^ 
[00 14] t»^4tbtKLfc*?SKi-J;5^-b r > 
^^y-F»f-t#©HJif?ffif4, t»*^5i-S«$^r 

[0015] r©j;5Kur, -y- b^^^y-Fir*3 

-TSo i co x !4, Mv/^t^hTF^ 

^itKMill-saffl^^^^-r^ bT Fw-x^teii^fL 
t&v, j e©fc*rb*i'^B83i#n-¥S^, sitc&s 

UK fkm-*?fV3-*\x bT FU-^CDM?) ^T^i'O^fflt 

[0 0 16] ^JSWtCfcSir- tr\x y - F<DiMKD« 

[0017] lyfc^ot, f— tf.xy — Ki4, <£*-ta- 
f-dr-r^ byVw--/coy y^--ei>5il0»!J^ b& 

/Vf^-r-X bT YUXtnLR-r/v^Zcvx bT Fl^^t 



/—ttfrb&btlZ rifcJSp/iMJi (ioin/leav 

e) y^-fe-^j ©S{SB*ti:E*rr5o 

[0018] ft*IS 7 Oft#*fe t LT, !t**R 8 T* 
(4, &*v^f^t^ bT Fwiftffl^mt^ b 

^/v^^y, b^-yi-#jRLfci\ *fcfi^*-7 
/^^r-rx by"^-^^)^ffilfiL.fci/^i!]a^? 3 «, G 

p r siftw»#Jp/ffijKy y-fe—^cogff Bf icjgff-e^ 

SitSrjf^LTV^. '©J;5^GPRS#Wco#JP 

v^fff— if* y - K^^-f 5 r t iis-T? § 5 0 
[0 0 19] ^ISM^-hfH^ffJffllcogiKfc-iV^H, 
£JlT©*ft^!i©iaBJ5*SsW-©0fit#M1- 5 ^ t ic J; 

ft 5 5, 
[0 0 2 0] 

[?SB^CO^fSco^Ji] @ 1 (4, >-^-^s/ b I NTE 
RNET*54I^GPRS (?fLffi/^^^ bft^f— t*X) 
WfAGPRS-SYSTEM^t. y 

b INTERNETS, 1) y^^iLtffiEgl^llfc 

SS:»ip My^-^yh7"nFa/i/) /^ipr 
1, IPR2, IPR3t;J;[)iIPR4m, 

4 *yit~ %y b I NTERNETffliStTEt loJS 
$ftT^5 0 ft|/^?HSit"«yXTAGPR 
S-SYSTEMtlt b>>^W GPRSf 

— by — KT&5GGSN ljoj; CKG GSN2, V< 
O^iCD-t — 9 s^ty y Y>^ — ^ D PR1, DPR 2, DP 
R3, DPR4, DPR5J34.TJ«DPR6, 50©f- 
t'XGP RSf-iK- by^- FSG SN 1 , SGSN2, 
SGSN3, SGSN4fc = tU«SGSN5 > 5OC0Sffi 
IBS1, BS2, BS3-. BS 4*3 4U ; B S 
ft5„ SfcH 11^(4, 6o«GPRS -SYSTEM© 
Sfc (4ffi*MS 1, MS 2, MS 3, MS 4, M 

5 5 jo40*MS 6 fc^tlT^S,, 

[0 0 2 1 ] ^y^-^y MNTERNETtJi^t 
(4, jll CO I PA~^ I P R 1 (4, CO I P/V— ^ j 
PR 2*5401? 3 co I P/i^-^ j PR3co^(-Jg^L 
TV^5 3 ^ 2 CO I P/V— ^ I PR 214, H 4 CD I P/Iy- 
^ I PR4iCjS^bTt;i9, H3CDI P/P" ^ I PR3 
(4, Hi CD-i- 1 '- b^-lV— FGGSNlts4Ufff4CD 

i pyv-^ i pr4 ^ih^thmm^xisv, -(Dmi 

CD I I PR4S4, ^2CD^"— b>?W /— FG 

GSN2tftftL-0^ 0 S*TEt4, ^2CDIPyV- 
^ I P R 2 i+gEJSML-CI/>5 0 GPRS-SYSTE 
MtCjo^r, ^ico<!r— b ^31^ y- FcOGGSN 1 
(4, %\(D 1 f— $z<Sr-y h/^?DPRl t®2cDx — 
$;<fr v b/V— P R 2cD^icS^LTI/>5 0 AD X. 

Ml CDy^- ^ A-y" b D P R 1 14, %?> <Df 

—Z/^y b/V— r?DPR3^o4tl ? ®l rot-t^y- 
FSGSN 1 ifflSS^LT^S^, SS2C0x-^/^ 
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?F;^DPR2fi, S?3©f— tfxy — Ksgsn 

-^DPR3ft, il©t-t"^y-K©SGSNl, 
W2CO-t— tfxy — FCOSGSJNI 2d3if>*M3C)-^— t* 

2*;J:t] i ^3©f"t^/-KSGSNl, SGSN2 

HiBSl, BS2fc'£tlBS3CiiLT^5„ % 
2 CD^— h9i-f7-KGGSN2[t H 4 Of — # 
fry b;V-^DPR4KgiLTV^„ rc0f|4©f- 
WV-^DPR4lt $ btfE5CDx-^^ 
-y h;V-^DPR5(;, 1;fc®6 cof — b/y- 
^DPR6icSMb"C^5 0 |5®f-^^?F;w 
^ D P R 5 *5 5 rof— t"7;;-FSGSN5 ft, 

R6t5«tU J S5 4(Df— tf.X/-FSGSN4i±, ftES 
^ LT 5 „ r CO <R 4 CO f — t"X/-KSGSN4 ft, 
Jg4COS;t&Jf B S 4i'ffi^LTV>§, Lt, iuSEcOlB 
5 COf— t'xy-KSGSN5!i, <R 5 ©lii B S 5 

tsiLt^So ss i (v&mmMs 1 nmt-K' 

^y-KSGSNlBf-^iUT^i^tU f£3 

<Di®mm m S3t m^ici? 2 cdssj^m s 2 i±, 

tf x y - F S G S N 3 cof — y Tfti^g-f 

5„ MS 5*5j:tFMS 6 ii-f^T, f|5 

©If-— tf .x y — k s G s N 5 cDf-— t*xx y r pHiCfiB 

[0 0 2 2] -fy?-|-7HNTERNETtt"l' 
T\ x-^fi, 4>^-^y h-7n (IP) 
fcaso-cilffi£ft5, *wTixfi. ip^ 

^ b pu-d PF^lc*y-fe/Wt$ix5 0 rtoaroip/^ 
^fyhPU-DPB, H2i^$iX-C*5i9, 5)--^-^ 
y m-tkt>hl P^-y^PU-Hi, a-— tff-^ 
ffli£>5£ A//cX-f n — FSE £r^tf 0 I P^'^'PU-H© 
7y — ^Y'(D 1 -oii, I Pf- 9s-<>Ty b PU-D PCD 
3£5bT Fi^Sril^o I Pf-^^ y b P U -D Pcd 
b ^A— -J<n±J y/^~ ?ST"fe5 
*§-^!i, I Y*r—?/<fry b PU-DPcD^-ft^ii, y" 
^y b^Af ^r-r x bT Fi/XPU-MCA*, 

I Pf^^/^y bPU-DPto^T Ki/X7^-;v 

KS'a&iitf 0 #J;tJf, H 1 cD-f i/ bS*TE 

Ji, ipf-^/^-yFPU-DPfe, -^coj; 5^£^'/^ 
f b^y-;7y^ofct>tDiS;£1-5 0 ip;v- 

^IPRl, IPR2, IPR3fciffIPR4B 1 I 
Pf^^S:, ^coigff^fe^'-'-A— ry -y 

^•f-s^^^r-rs, ^(Dtr_t>. i p/i/-^ i pr i. 

IPR2. I PR3ioJ;UU PR4ft, -tfl t> ^gjf-f 
5 I p-f—f/^y b«D5S3teX Ki/X7^-* Fco^S 

Wi/i-f^yiJ'Sfiaot, ^cd i pf-^^? 

b£r/y— xy y^t5' 3 0 ip/k?ipr 



1, IPR2, I P R 3 S f'fi I PR4i\ IfijfeT F 
X7Y-/VFiW^-^'7 bT KUX 
PU-MCA^tfl PT-^/^y hPU-DP^g: 
jfL7cJ§£-fi, 1 P/v-^fl, f-^/^s/ bPU-D 
P^rt^^x b"f 5„ f -^cof— P^ffy 
bPU-DP!i, Pf-^^T-yFPU- 
DPft v/kf^t^ b;?>~ ~fo^±j- y/<~ \cr\y-J- 
y y^tiS^Af^f -fx F-^li-^g-g-LT^S I P 

A— ^->lffeil£tl5 0 
[0 0 2 3] GPRS-SYSTEMtt'^t, ^ 

^ h i-x-, ^m^mm^MAm^-v-^MLfzG prs 

^r— h>73-^y-FGGSN l*5j:U5GGSN2fi, y* 
y^yM NTERNETi©^@El)ffi^«L, 
4S{t—%y b I NTERNETtf^glT&S I Px- 
P^try b PU-D P£, GPRS-SYSTEM^ 
LT&fc^ibJi-'-vy-T 1 y y^ $ *x5 r i ^ 5 

^/^/rj/ b pr-dp fti^tZ-fe/Wtrf 5„ ccoffi 
fturh^yy^j LTft]fc,tiTV^S 0 1 Pf — 9 
/<sr .^pu-DP T^iryHt $ ft3 r £0 .£ 5 
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1. Title of Invention 

METHOD TO MULTI-CAST DATA PACKETS TO MOBILE STATIONS, AND 

RELATED GATEW AY NODE, SERVICE NODE AND ROUTING NODE 
Z. Claims 

1. Method to transfer public data packets (PU-DP) from an originating 

terminal (TE) to at least a plurality of mobile stations (MSI, MS2, N\S3, MS4, 
M56) over a public data packet network (INTERNET) and a mobile data packet 
network (GPRS-SYSTEM) whereby said public data packets (PU-DP) are multi- 
casted through said public data packet network (INTERNET) by means of a multi- 
cast address (PU-MCA) in an overhead section (PU-H) of said public data packets 
(PU-DP), 

CHARACTERISED IN THAT said public data packets (PU-DP) are further 
multi-casted through at least part of said mobile data packet network (GPRS- 
SYSTEM) by means of a private multi-cast address (PR-MCA) in an overhead 
section (PR-H) of private data packets (PR-DP) that tunnel said public data 
packets (PU-DP) through at least said pari of said mobile data packet network 
(GPRS-SYSTEM). 

2. Gateway node (GGSN1) for interfacing between a public data packet 
network (INTERNET) and o mobile data packet network (GPRS-SYSTEM), said 
gateway node (GGSN1) comprising: 

a. public multi-cast address recognition means (PU-RECOGNITION) to 
recognise a public multi-cast address (PU-MCA) in an overhead section (PU-H) of 
public data packets (PU-DP) sent from an originating terminal (TE) to at least a 
plurality of mobile stations (MSI, MS2, M53, MS4, MS6) over said public data 
packet network (INTERNET) and said mobile data packet network (GPRS- 
SYSTEM), 

CHARACTERISED IN THAT said gateway node (GGSN1) further 
comprises: 

b. address association means (PU-PR-ASSOCIATION) to associate a 
private multi-cast address (PR-MCA) with said public multi-cast address (PU- 
MCA); and 
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c. private data packet generation means (PR-GENERATION) to generate orivate 
data packets (PR-DP) for tunnelling said public data packets (PU-DP) through at 
least part of said mobile data pocket network (GPRS-SYSTEM] towards said 
mobile stations (MSI, MS2, MS3, MS4, MS6), said private data packets (PR-DP) 
having said private rnulti-cast address (PR-MCA) in an overhead section thereof. 

3. Gateway node (GGSN1) according to claim 2 f 

CHARACTERISED IN THAT said gateway node (GGSN1) further 
comprises: 

d. public join/leave message receiving means [PU-JN/LV RX), adapted to 
receive a join/leave message from a mobile station (MS2) indicating that said 
mobile station (MS2) wants to join/leave a public multi-cast group; and 

e. private join/leave message generating means (PR-JN/LV 
GENERATION), coupled to said public [oin/leave message receiving means (PU- 
JN/LV RX) and adapted 1o generate a private data packet for tunnelling said 
join/leave message from said gateway node (GGSN 1 ) to a service node (SGSN3) 
of said mobile data packet network (GPRS-SYSTEM) serving said mobile station 
(M52). 

4. Gateway node (GGSN 1 ) according to claim 2 or claim 3, 
CHARACTERISED IN THAT said address association means (PU- PR- 
ASSOCIATION) is adapted to associate with said public rnulti-cast address (PU- 
MCA) a private multi-cast address (PR-MCA) that is equal to said public multi- 
cast address (PU-MCA). 

5. Gateway node (GGSN 1 ) according to claim 2 or claim 3, 
CHARACTERISED IN THAT said address association means (PU-PR- 

ASSOCIATION) is adapted to associate with said public multi-cast address (PU- 
MCA) a private multi-cast address (PR-MCA) linked lo said public multi-cast 
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address (PU-MCA) via o table (PU-PR-TABLE) comprised in said gateway node 
(GGSN1). 

6. Service node (SGSN3) for serving in a mobile data packet network 
(GPRS-SYSTEM) data packet communication to mobile stations (MS2, MS3) within 
a certain service area, 

CHARACTERISED IN THAT said service node (SGSN3) comprises: 

a. private multi-cast address recognition means (PR- RECOGNITION) to 
recognise a private multi-cast address (PR-MCA) in an overhead section (PR-H) of 
private data packets (PR-DP) that tunnel through at least part of said mobile data 
packet network (GPRS-SYSTEM) public data packets (PU-DP) sent from an 
originating terminol (TE) over a public data packet network (INTERNET) and said 
mobile data packet network (GPRS-SYSTEM) to at [east a plurality of mobile 
stations [MS2, MS3) within said service area; and 

b. means (COPY/SEND) to generate copies of said public data packets 
(PU-DP) and to send a copy to each one of said mobile stations (MS2, MS3). 

7. Service node (SGSN3) according to claim 6, 

CHARACTERISED IN THAT said service node (SGSN3) further comprises: 

c. private join/leave message receiving means (PR-JN/LV RX) adapted -o 
receive o private join/leave message indicating that □ mobile station (MS2) wants 
to join/leave a public multi-cast group; and 

d. registration means (MS- REGISTRATION], coupled to said private 
join/leave message receiving means (PR-JN/LV RX), and adapted to register 
inclusion and deletion of a mobile station (MS2). 

8. Service node (SGSN3) according to claim 6, 

CHARACTERISED IN THAT said service node (SGSN3) further comprises: 
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e. GPRS join/leave message receiving means 1o receive a GPRS message 
indicating that a mobile station (MS2) wants to join/leave a public multi-cast 
group; and 

f registration means (MS-REGISTRATION) coupled to said GPRS 
join/leave message receiving means and adapted to register inclusion and 
deletion of said mobile station (MS2) to or from said public multi-cast group. 

9. Routing node (DPR1, DPR2, DPR3, DPR4, DPR5, DPR6) for routing 
private data packets (PR-DP) from a gateway node (GGSN1) to at least one 
service node (SGSN1, SG5N3) of a mobile data packet network (GPRS-SYSTEM), 
said private data packets (PR-DP) being adapted to tunnel public data packets 
(PU-DP) sent from an originating terminal (TE) over a public data packet network 
(INTERNET) and said mobile data packet network (GPRS-SYSTEM) to at least a 
plurality of mobile stations (MSI , MS2, MS3, MS4, MS6), 

CHARACTERISED IN THAT said routing node (DPR1, DPR2, DPR3, DPR4, 
DPR5, DPR6) comprises means to multi-cast said private data packets (PR-DP) by 
means of a private multi-cast address (PR-MCA) in an overhead section (PR-H) of 
said private data packets (PR-DP). 
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3. Detai led Description of Invention 

The present invention relates to o method to transfer data pockets over a 
public data packet network and a mobile dala packet network to a plurality of 
mobile stations as defined in the non-characteristic pan" of claim 1, a gateway 
node for interfacing between the public data packet network and the mobile data 
packet network as defined in the non-characteristic part of claim 2, a service 
node for serving mobile stations in the mobile data packet network as defined in 
the non-characteristic part of claim 6, and a routing node for rouling data 
packets in between gateway nodes and service nodes of the mobile data packet 
network as defined in the non-characteristic part of claim 9. 

Such a method for transferring data packets through a mobile data packet 
network, as well as a gateway node, service node and routing node of the mobile 
data packet network are already known in the art, e.g. from the standard 
specification "Digital Cellular Telecommunications System (Phase 2+J; Genera/ 
Packet Radio Service (GPRS); Service Description; Stage 2", published by ETSI 
(European Telecommunications Standards Institute) under the reference TS/SMG- 
030360Q. This standard specification is also named "GSM 03.60 Version 6.0.0" 
but will be referred to by "GPRS Specification" in the remainder of this patent 
application. The GPRS Specification describes □ data packet service for c mobile 
communication network that makes use of the GSM (Global System for Mobile 
Communications) air interface for the communication belween base stations ard 
mobile stations. For the communication up 1o the base stations, the GPRS 
Specification introduces two new network nodes: a Gateway GPRS Support Node 
(GGSN) provides inter-working between an external or public packet swixhing 
network and the mobile or private packet switching network, whereas a Serving 
GPRS Support Node (SGSN) keeps track of the individual mobile stations within a 
certain service area, and performs security functions, access conlrol and mobility 
functions, e.g. change of SGSN by a mobile station. The architecture of a GPRS 
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(General Packet Radio Service) system built up of Gateway GPRS Support Nodes, 
Serving GPRS Support Nodes, Base Stations and Mobile Stations is illustrated by 
Figure 2 and Figure 3 respectively on page 18 and 19 of the above cited GPRS 
Specification. Figure 4 on page 21 gives an overview of the protocol stack used 
for transferring data packets through the GPRS system. To route data packets 
received from an external data packet network like the internet to a mobile 
station in the known GPRS system, a so called point-to-point tunnel is set up from 
the Gateway GPRS Support Node (GGSN) thai receives the data packets from the 
external data packet network to the Serving GPRS Support Node (SGSN) in whose 
service area the mobile station is residing. This means that the external data 
packets are encapsulated in internal data packets in the Gateway GPRS Support 
Node, that these internal data packets are routed to the Serving GPRS Support 
Node accordance with an internal routing protocol, and that the external data 
packets are de-capsulated from the internal data pockets in the Serving GPRS 
Support Node to be forwarded to the Base Station that will send the data packets 
to the mobile station over the air interface. 

If in the known GPRS system the some data packets hove to be transferred 
to more than one mobile station residing in the same service area, for instance 
because these mobile stations are members of the same multicast group in the 
external network, these data packets will independently be forwarded from the 
Gateway GPRS Support Node (GGSN) to the different mobile stations via 
separate point-to-point tunnels. In such situations, network resources are 
inefficiently used in the known mobile data packet network because duplicated 
data packets are transferred over the common port of the routes 1o the different 
mobile terminals. 

An object of the present invention is to provide a method for transferring 
data packets through a mobile data packet network, as well as a gateway node, 
a service node and a routing node similar to the above known ones, but which 
use network resources, i.e. bandwidth capacity, more efficiently in case the same 
data packets have to be routed to a plurality of mobile terminals. 
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According to the invention, this object is achieved by the method to 
transfer data packets over a public data packet network and a mobile data 
packet network to a plurality of mobile stations as defined in claim 1, the 
gateway nod© for interfacing between the public data packet network and the 
mobile data packet network as defined in claim 2, the service node for serving 
mobile stations in the mobile data packet network as defined in claim 6, and the 
routing node for routing data packets in between gateway nodes and service 
nodes of the mobile data packet network as defined in claim 9. 

Indeed, by multi-casting the internal data pockets (named private data 
packets in the remainder of this patent application because they are routed within 
the mobile data packet network that is usually owned by a private operator) that 
tunnel external data packets (named public data packets in the remainder of this 
patent application because they are routed through a public data packet network 
such as the internet) that belong to an external multi-cast connection, it is 
avoided that the same public data packets are duplicated and encapsulated in 
different private data packets that are transferred over at least partially common 
routes in the mobile data packet network. Multi-casting internal data packets is 
realised via internal multi-cast addresses associated with external multi-cast 
groups where a mobile stalion can subscribe to. When a gateway node receives 
public data packets for a multi-cast connection, it will send these data packels on 
the private multi-cast Iree which contains service nodes that contain members of 
the external multi-cast group in their service area. The service nodes further send 
the data packets to the mobile stations that are member of the multi-cast group 
via point-to-point connections. In this way, the network resources for transfer of 
data between the gateway nodes and the service nodes are used more efficiently 
and the capacity of the mobile data packet network is enlarged significantly in 
particular if the share of multi-cast traffic in the aggregate data traffic is 
significant. 

It is to be noticed that the term 'comprising', used in the claims, should 
not be interpreted as being limitative to the means listed thereafter. Thus, the 
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scope of the expression 'a device comprising means A and B' should not be 
limited to devices consisting only of components A and B. It means that with 
respect to the present invention, the only relevant components of the device are A 
and B. 

Similarly, it is to be noticed that the term 'coupled', also used in the 
claims, should not be interpreted as being limitative to direct connections only. 
Thus, the scope of the expression 'a device A coupled to a device B' should not 
be limited to devices or systems wherein an output of device A is directly 
connected to an input of device B. It means that there exists a path between an 
output of A and an input of B which may be a path including other devices or 
means. 

An additional feature of the gateway node according to the present 
invention is defined by claim 3. 

This, a mobile station can become member of a public multi-cast group 
by transmitting a public join message towards a gateway node. The gateway 
node can interpret this public join message and inform the service node in whose 
service area the mobile station is residing, that the mobile station becomes 
member of the public multi-cast group via a private join message. The private 
join message is addressed to the service node and contains the public join 
message received by the -gateway node. It is necessary to first transfer the public 
join message to the gateway node and to feed back the public join message 
encapsulated in a private message to the service node because the service node 
cannot interpret the public join message transmitted by the mobile station 
towards the gateway node. 

An alternative way of joining the public multi-cast group requires that the 
mobile station sends a GPRS specific join message that can be interpreted by 
both the service node and the gateway node. This alternative does not require 
feedback of join messages from the gateway node to the service node but 
involves modification of the GPRS standard specification because the format of 
such a GPRS specific join message has to be standardised. 
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Another feature of the gateway node according to the present invention is 
defined in claim 4. 

In this way, by assigning to the private multi-cast group that is associated 
with a public multi-cast group a private multi-cast address that is equal to the 
public multi cast address, complexity of the address association means in the 
gateway node is minimised, No table linking the private multi-cast addresses wHh 
the public multi-cast addresses has to be maintained in gateway nodes and 
service nodes. 

Compared to claim 4, an alternative implementation of the gateway node 
according to the present invention is defined by claim 5. 

In this way, the address association means in the gateway node needs to 
keep track of a table wherein public multi-cast addresses and associated private 
multi-cost addresses are memorised which makes the address association means 
more complex but creates □ greater flexibility in assignment and use of private 
multi-cast addresses. 

An additional feature of the service node according to the present 
invention is defined in claim 7. 

Thus, the service node is able to maintain a list of mobile stations which 
are member of a public multi-cast group. The service node updates the table 
wherein public multi-cast addresses, private multi-cast addresses and mobile 
stations are linked upon receipt of join/leave messages sent to it by a gateway 
node. 

As an alternative to claim 7, claim 8 specific thai the fable wherein public 
multi-cast addresses, private multi-cast addresses and mobile stations are linked 
may be updated upon receipt of GPRS specific join/leave messages from mobile 
stations that want to join/leave a public multi-cast group. Such a GPRS specific 
join/leave message can be interpreted by the service node if its format is 
standardised. 

The above mentioned and other ob|ects and features of the invention will 
become more apparent and the invention itself will be best understood by 
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referring to the following description of an embodiment taken in conjunction with 
the accompanying crawings. 

Fig. 1 shows the internet INTERNET ond a General Packet Radio Service 
system GPRS-SYSTEM. The internet INTERNET contains a plurality of IP (Internel 
Protocol) routers IPR1, IPR2, IPR3 and IPR4 interconnected via links and one 
terminal TE of the internet INTERNET is also drawn. The General Packet Radio 
Service system GPRS-5Y5TEM contains two Gateway GPRS Supporting nodes 
GG5N1 and GGSN2, a number of data packet routers DPR1/DPR2, DPR3, 
DPR4, DPR5 and DPR6, five Service GPRS Supporting nodes SGSN1, SGSN2, 
SGSN3, SGSN4 and SGSN5, and five base stations BS1, BS2, BS3, BS4 and BS5. 
Also six mobile stalions or terminals of the GPRS-SYSTEM are drawn in Fig. 1: 
MSI , MS2, MS3, MS4, MS5 and MS6. 

In the internet INTERNET, the first IP router IPR1 is connected to both the 
second IP router IPR2 and to the third IP router IPR3. The second IP router IPR2 is 
connected to the fourth IP router IPR4, the -third IP router IPR3 is connected 
respectively to the first gateway node GGSN1 and to the fourth IP router IPR4, 
and the just mentioned fourth IP router IPR4 is connected to the second gateway 
node GGSN2. The terminal TE is interconnected with the second IP router IPR2. 
In the GPRS-SYSTEM, the first gateway node GGSN1 is connected 1o both the first 
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data packet router DPR1 and the second dala packet router DPR2. The first data 
packet router DPR1 additionally is interconnected with the third data pocket 
router DPR3 and the first service node SGSN1, whereas the second data packel 
router DPR2 is only interconnected with the third service node SGSN3. The third 
data packet router DPR3 is connected to the first service node SGSN1, the second 
service node SGSN2 and the third service node SGSH3. These first, secord and 
third service nodes SGSNl, SGSN2 and SGSN3 are respectively connected to the 
first, second and third base stations BS1, BS2 and BS3. The second gateway node 
GGSN2 is connected to the fourth data packet router DPR4. This fourth data 
packet router DPR4 further is connected to the fifth data packet router DPR5 and 
to the sixth data packet router DPR6. The fifth data packet router DPR5 and the 
fifth service node SGSN5 are interconnected, and also the sixth data packet 
router DPR6 and the fourth service node SGSN4 are interconnected. The just 
mentioned fourth service node SGSN4 is connected to the fourth base station BS4 
and the earlier mentioned fifth service node SGSN5 is connected to the fifth base 
station BS5, The first mobile station MSI is located within the service area of the 
first service node SGSNl, the second mobile station MS2 as well as the third 
mobile station MS3 are located within the service area of the third service node 
SGSN3. Mobile stations MS4, MS5 and MS6 are all located in the service area of 
the fifth service node SGSN5. 

In the internet INTERNET data are communicated in accordance with the 
internet protocol (IP). Data in other words are encapsulated in IP packets PU-DP. 
Such an IP packet PU-DP is shown in Fig. 2 and contains an overhead section or 
IP header PU-H and a payload section wherein user data can be embedded. 
One field of the IP header PU-H carries the address of the destination of the IP 
data packet PU-DP. In case the IP data packet PU-DP is destined to all membe's 
of □ multi-cast group, the sender of the IP data packet PU-DP will embed an 
internet multi-cast address PU-MCA in the destination address field of that IP 
data packet PU-DP. The internet terminal TE in Fig. 1 for example is supposed to 
have sent an IP data packet PU-DP to such a multi-cast group. The IP routers 
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IPR1, IPR2, PR3 and IPR4 have the task to route IP data packets from their origin 
to their destination(s). The IP routers IPR1, IPR2, 1PR3 and IPR4 thereto look at the 
contents of the destination address field of the IP data packets they receive and 
can route the IP data packets either by consulting routing tables or via explicit 
routing techniques. In case an IP router, IPR1 , 1PR2, IPR3 or IPR4 receives an IP 
data packet PU-DP whose destination address field contains on internet multi- 
cast address PU-MCA, the IP router will multi-cast the data packet PU-DP: the 
data packel PU-DP is then forwarded to the IP routers that joined the multi-cast 
tree whereover such IP data packets PU-DP are routed towards all members of 
the multi -cast group. 

In the GPRS-SYSTEM data packets are routed towards moblte stations in 
accordance with the GPRS standard specification, whereto reference is made in 
the introductory part of *his potent application. The gateway nodes GGSN1 and 
GGSN2 provide interworking with the internet INTERNET, and encapsulate an IP 
data packet PU-DP received from the internet INTERNET in a private data packet 
PR-DP that can be routed through the GPRS-SYSTEM towards the destination 
mobile stations. This operation is known as tunneling. Such a private data packet 
PR-DP wherein the IP da'a packet PU-DP is encapsulated, is shown in Fig. 2. This 
private data packet PR-DP also contains an overhead section PR-H and a 
payload section wherein the IP data packet PU-DP is embedded. In accordance 
with the GPRS standard specification, the private data packet PR-DP is a private IP 
(Internet Protocol) packet and consequently the overhead section PR-H thereof is 
an IP [Internet Protocol) header wherein also one field is reserved for the 
destination address of the private data packet PR-DP. As will be explained further, 
the gateway node GGSN1 that encapsulates the IP data packet PU-DP in the 
private data packet PR-DP fills the destination address field of the private data 
packet header PR-H with a private multi-cast address PR-MCA when the 
destination address field of the IP data packet PU-DP contains an internet multi- 
cast address PU-MCA. 
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The data packet routers DPR1, DPR2, DPR3, DPR4, DPR5 and DPR6 
include the functionality to route a private data packet PR-DP to its destination or 
destinations and, similarly to the IP routers iPRl, IPR2, IPR3 and IPR4 in the 
internet INTERNET, thereto look at the contents of the destination address field of 
the private data packets PR-DP and consult routing tables or perform explicit 
routing techniques. The service nodes SGSN1, SGSN2, SGSN3, SGSN4 and 
SGSN5 keep track of the locations of the mobile stations and perform mobility 
security functions and access control compliant with the GPRS standard 
specification. Via the base stations BS1, BS2, BS3, BS4 and BS5, the service 
nodes SGSN1, SGSN2, SGSN3 r SGSN4 and SGSN5 are able to set up radio 
connections to the mobile stations MSI, MS2, MS3, MS4, MS5 and M56 so that 
the data packets can be delivered to the mobile stations MSI, MS2, MS3, MS4, 
MSSand MS6. 

n the following paragraphs, it will be supposed that the internet lerminal 
TE is the origin of internet data packets PU-DP destined to the members of a 
multi-cast group wrh internet multi-cast address PU-MCA. The mobile stations 
MSI, MS2, MS3, MS4 end MS6 want to receive such data packets and thereto 
request to become member of this internet multi-cast group. The registration of 
these mobile stations MSI, MS2, MS3, MS4 and MS6 as members of the multi- 
cast group, as well as the way wherein the internet data pockets PU-DP destined 
to the members of this multi-cost group are routed towards the mobile stations 
M51, MS2, MS3, MS4 and MS6 in accordance with the principles of the present 
invention will be explained in the next paragraphs. Reference will be made to Fig. 
3 and Fig. 4 in these paragraphs to address the required functionality 
respectively in the gateway nodes GGSN1 and GGSN2 and the service nodes 
SGSN1, SGSN2, SGSN3, SGSN4 and SGSN5 to be able to fulfil the principles of 
the present invention. 

Gateway node GGSN1 of Fig. 1 is drawn m more detail in Fig. 3 and 
includes an internet multi-cas) address recognition device PU-RECOGNITION, a 
multi-cast address association device PU-PR-ASSOCIATION, a private data 
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packet generator PR-GENERATION, a private data packet transmitter PR-TX, a 
multi-cast address table PU-PR-TABLE, a routing table ROUTING-TABLE, a public 
join/leave message receiver PU-JN/LV RX, and a private join/leave message 
generator PR-JN/LV GENERATOR. 

The internet multi-cast address recognition device PU-RECOGNITION, the 
multi-cast address association device PU-PR-ASSOCIATION, the private data 
packet generator PR-GENERATION, and the private data packet transmitter PR- 
TX are cascade coupled between a port of the gateway node GGSNl whereto 
the third IP router IPR3 is connected in Fig. 1 and a port of the gateway node 
GGSNl whereto the data packet routers DPR1 and DPR2 of the GPRS-SYSTEM in 
Fig. 1 are coupled. The multi-cast oddress table PU-PR-TABLE interfaces with the 
multi-cast address association device PU-PR-ASSOCIATON, and the routing table 
ROUTING-TABLE interfaces with the private data packet transmitter PR-TX. The 
public join/leave massage receiver PU-JN/LV RX is connected to the port of 
goteway node GGSNl whereto data packet routers DPR1 and DPR2 are cojpled. 
The public join/leave message receiver PU-JN/LV RX further is coupled to the 
private data packet transmitter PR-TX via the private join/leave message 
generator PR-JN/LV GENERATOR, and also interfaces with the routing table 
ROUTING-TABLE. 

The service node SGSN3 of Fig. 1 is drawn in more detail in Fig. 4 and 
includes a private multi-cast address recognition device PR-RECOGNITION, a 
private data packet copier and transmitter COPY/SEND, a multi-cast group 
registration device MS-REGISTRATION, and a private join/leave message receiver 
PR-JN/LV RX. 

The private multi-cast address recognition device PR-RECOGNITION and 
the private data pocket copier and transmitter COPY/SEND are cascade ccupled 
between a port of the service node SGSN3 that is coupled to the dato packet 
routers DPR2 and DPR3 in Fig. 1, and a port of the service node SGSN3 whereto 
the bose station BS3 is coupled. To the port coupled to data packet routers DPR2 
and DPR3 also the private pin/leave message receiver PR-JN/LV RX is connected 
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and this private join/leave message receiver PR-JN/LV RX has an output terminol 
coupled to an input terminal the multi-cost group registration device MS- 
REGISTRATION. The multi-cost group registration device MS-REGISTRATION 
interfaces with the private data packet copier and transmitter COPY/SEND. 

If the second mobile station MS2 wants to become member of the multi- 
cast group with internet multi-cast address PU-MCA, it will send a public join 
message to the service node SGSN3 in whose service area the mobile station 
MS2 is residing. The service node SGSN3 cannot interpret this public join 
message and transparently transfers the join message via the data packet routers 
to gateway node GGSN1. In the gateway node GGSM1, the public join/leave 
message receiver PU-JN/LV RX receives the public join message and interprets 
this message. The private multi-cast tree in GPRS-SYSTEM is updated so that the 
internet data packets PU-DP addressed to the internet multi-cast address PU^ 
MCA will be routed to the mobile station MS2. In addition, the public join 
message is encapsulated in a private join message by the private join/leave 
message generator PR-JN/LV GENERATOR ond this private join message is sent 
to the service node SGSN3 in whose service area mobile station MS2 is residing. 
In this way, the service node SGSN3 is made aware that Ihe mobile station MS2 
becomes member of the multi-cast group with the internet multi-cast address PU- 
MCA and private multi-cast address PR-MCA, Indeed, this multi-cast group is 
addressed within the GPRS-SYSTEM with a private rnulti-casl address PR-MCA 
that is linked to the public multi-cast address PU-MCA via a table PU- PR-TABLE in 
the gateway node GGSN1 and via the multi-cast group registration device MS- 
REGISTRATION in the service node SG5N3. The fust mentioned multi-cast group 
registration device MS- REGISTRATION upon instruction of the private join/leave 
message receiver PR-JN/LV RX memorises that mobile station MS2 becomes 
member of the mufti-cast group with public multi-cast address PU-MCA and 
private multi-cast address PR-MCA. It is the task of the gateway node GG5N1 to 
mention to the IP router IPR3 that it wants to join the internet multi-cast group 
with internet multi-cast address PU-MCA. Similarly to mobile station MS2, mobile 
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station MS3 will [oin the public mutti-cast group with internet multi-cost address 
PU-MCA. A public [oin message is transmitted towards gateway node GGSN1 
and returned as a private join message to the service node SGSN3 in whose area 
the mobile station MS3 is located. In the multi-cast group registration device MS- 
REGISTRATION it is memorised that mobile station MS3 also wants to receive the 
private data packets destined to the multi-cast group with public multi-cast 
address PU-MCA and private multi-cast address PR-MCA. Also mobile stations 
MSI , MS4 and MS6 become members of the multi-cast group which is addressed 
by the internet multi-cast address PU-MCA in the INTERNET and which is 
addressed by the private multi-cast address PR-MCA in the GPRS-SYSTEM. 
Mobile station MSI for example is registered as member of this multi-cast group 
in the service node SGSN1, In a similar way, service node SGSN5 registers that 
the mobile stations MS4 and MS6 have joined this multi-cast group. 

Summarising, a registration mechanism is provided in the GPRS-SYSTEM 
whereby the service nodes SGSN1, SGSN2, SGSN3, SGSN4 and 5GSN5 register 
which mobile terminals MSI , MS2, MS3, MS4 and MS6 joined a public mu ti-cast 
group via a join message that is sent to a gateway node and returned thereby as 
a private join message. In cose a mobile station moves to another service area, 
the registered information must be updated. This update may form part of the 
inter SG5N routing area update procedure in a cellular mobile system. In case a 
mobile station wants to be deleted as member of a public multi-cast group, it will 
send a leave message which is treated in □ similar way as the join messages. The 
service node thereupon de- registers the mobile station as member of the multi- 
cast group. 

If an internet server or a terminal TE transmits internet data packets PU-DP 
addressed to members of the internet multi-cast group with internet multi-cast 
address PU-MCA, these packets will be routed to the gateway nodes GGSN1 and 
GGSN2 because these gateway nodes joined the multi-cast tree associated with 
that internet multi-cast group as explained above. The internet multi-cast address 
recognition device PU-RECOGNITION in gateway node GGSN1 detects that the 
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received internet data pocket PU-DP is addressed to the internet multi-cast group 
by recognising internet multi-cast address PU-MCA in the destination address 
field of the internet data packet PU-DP, The internet multi-cast recognition device 
PU-RECOGNITION instructs the multi-cast address association device PU-PR- 
ASSOCIATION to retrieve from the multi-cast address table PU- PR-TABLE the 
private multi-cast address PR-MCA that is associated with the internet multi-cast 
address PU-MCA. This private multi-cast address PR-MCA in an alternative 
embodiment of the invention without multi-cast address table PU-PR-TABLE may 
be equal to the public multi-cast address PU-MCA. The internet data packet PU- 
DP is encapsulated in a private data packet PR- DP by the private data packet 
generator PR-GENERATION and is forwarded by the private data packet 
transmitter PR-TX over the private multi-cast tree addressed via private multi-cast 
address PR-MCA. The private data packet transmitter PR-TX thereto consults the 
routing table ROUTING -TABLE. The internet data packet PU-DP, encapsulated in 
the private date packet PR- DP, consequently is multi-casled once to the service 
node SGSN3 and not transferred two limes to service node SGSN3 because two 
mobile stations MS2 and MS3 in its service area want to receive this data packet 
PU-DP. In the service node SGSN3, the private multi-cast address recognition 
device PR-RECOGNITION recognises the private multi-cast address PR-MCA in 
the header PR-H of the private data packet PR-DP and thereupon inslructs the 
data packet copier and transmitter COPY/SEND to send copies of the dota 
packet PU-DP to all mobile stations, MS2 and MS3, that are member of the 
public multi-cast group addressed via the public multi-cast address PU-MCA. The 
private data packel copier and transmitter COPY/SEND thereto consults the 
memory of the multi-cast group registration device MS- REGISTRATION. In a 
similar way os described for mobile stations MS2 and MS3, the public data 
packet PU-DP will be routed to the mobile station MSI and will be routed to the 
mobile stations MS4 and MS6. To transfer the data packet PU-DP to mobile 
stations MS4 and MS6, the data packet again will be multi-casted only once to 
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service node SGSN5, which will duplicate the dala packet PU-DP and send a 
copy to each one of the mobile stations MS4 and MS6. 

Summarising, the private data packets PR-DP wherein public data packets 
PU-DP destined to an internet multi-cast group are encapsulated, are multi- 
casted In the GPRS-SYSTEM up to the level of the service nodes. This is made 
possible by associating private multi-cost groups with the internet multi-cast 
groups and by maintaining in the service nodes which mobile stations are 
member of the different public multi-cast groups. In this way, the required 
bandwidth for transfer of multi-cast traffic between the gateway nodes and the 
service nodes of the GPRS-SYSTEM is reduced significantly, 

Although implementation of the invention has been described above for 
transfer of internet data packets over the internet and over a GPRS system 
interfacing with the internet, it is clear that the same principles can be applied to 
transfer for example IP or X.25 data packets over respectively an IP or X.25 
network and a UMTS (Universal Mobile Telecommunications System) system, 
interfacing with the IP or X.25 network. In fact the invention can be applied in any 
system wherein private mobile data packets tunnel public data packets received 
from a public or external data packet network towards mobile stations, 
irrespective of the particular protocol that is used in the public date packet 
network and the mobile network. 

It is also remarked that introduction of the present invention in a GPRS 
system is nol complex because a GPRS system already uses the Internet Protocol 
to tunnel public data packets from the gateway nodes to the service nodes. 
Introduction of private multi-cast IP addresses, similar to the public multi-cast 
group IP addresses that are used in the internet makes the invention feasible. No 
adaptation of the protocol is required in the GPRS system to enable introduction 
of the present invention. 

rurthermore it is noticed that the private multi-cast address and □ublic 
multi-cast address associated with each other con be equal. The association of a 
private multi-cast address with a public multi-cast address then becomes very 
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simple because no tables are required in the gateway nodes and service nodes. 
The flexibility in use of private addresses is increased if the private multi-cast 
address associated with o public multi-cast address is not equal thereto. The link 
between private and public multi-cast addresses then however has to be 
memorised in a centralised or distributed database. 

While the principles of the invention have been described above in 
connection with specific apparatus, it is to be clearly understood that this 
description is made only by way of example and not as a limitation on the scope 
of the invention. 

4. Brief Description of Drawings 

Fig. 1 represents an architectural scheme of a system including gcteway 
nodes GGSN1 and GGSN2 according to the present invention, service nodes 
SGSN1, SGSN2, SGSN3, SGSN4 and 5G5N5 according to the present invention, 
and routing nodes DPR1, DPR2, DPR3, DPR4, DPR5 and DPR6 occording to the 
present invention. 

Fig. 2 illustrates the structure of a private data packet PR-DP multi-casted 
according to the present invention. 

Fig. 3 represents a functional block scheme of an embodiment of the 
gateway node GGSN1 according to the present invention. 

Fig, 4 represents a functional block scheme of an embodiment of the 
service node SGSN3 according to the present invention. 
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Fig. 3 
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Fig. 4 
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1 . Abstract 

To transfer public data packets (PU-DP) from an originating terminal (TE) 
to a plurality of mohile stations (MSI, MS2, MS3, M54, MS6) over a public data 
packet network (INTERNET) and a mobile data packet network (GPRS-SYSTEM), 
the public data packets (PU-DP) are mulli-casted through the public data packet 
network (INTERNET) by means of a multi-cast address (PU-MCA) in an overhead 
section (PU-H) of the public data packets (PU-DP). In addition, the public data 
packets (PU-DP) are rnulti-casted through at least part of the mobile data packet 
network (GPRS-SYSTEM) by means of a private multi-cast address (PR-MCA) in an 
overhead section (PR-H) of private data packets (PR-DP) that tunnel the public 
data packets (PU-DP) through the mobile data packet network (GPRS-SYSTEM). 



2. Representative Drawing 
Fig. 1 
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(57)Abstract: 



PROBLEM TO BE SOLVED: To obtain a multicast 



communication method capable of realizing 




■^Nefficient IP multicast communication even in an IP 
mobility environment. 




multicast data to a multicast group as a multicast 
IP datagram including an UDP frame. A mobile 



SOLUTION: A transmission host 202 transmits 



host 203 registers a multicast group made to 



correspond to the host 203, a self-IP address, 



etc., in the multicast router 221 of a subnetwork 



101 where the host 203 itself is located as registration information. The router 221 
transfers the multicast data included in the multicast IP datagram as a unicast IP 
datagram including a TCP frame on the basis of the registration information 
registered in the router 221 in the case of receiving the multicast IP datagram. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1 ] I n a multicast communication method of performing multi-cast-data 
transmission from a transmission host to two or more receiving hosts via a 
subnetwork connected mutually, said transmission host, Multi cast data are 
transmitted as a multicasting IP datagram which contained the UDP (User 
Datagram Protocol) frame in a multicast group, Said receiving hosts to a multicast 
router of a subnetwork in which the receiving hosts concerned are located. A 
multicast group matched with the receiving hosts concerned, IP (Internet Protocol) 
address of self, etc. are registered as said receiving hosts' registration information, 
When said multicast router receives said multicasting IP datagram, Receiving hosts 
who become the destination based on said registration information registered into 
the multicast router concerned are determined, To receiving hosts who determined, 
multi cast data contained in said multicasting IP datagram, A multicast 
communication method transmitting as a unicast IP datagram having contained the 
TCP (Transmission Control Protocol) frame. 

[Claim 2]A multicast communication method according to claim 1 , wherein said 
transmission host adds a sequence number of multi cast data contained in the 
multicasting IP datagram concerned to said multicasting IP datagram which 
transmits. 

[Claim 3]Said receiving hosts are move hosts who move between said subnetworks, 
When the move host concerned moves to the 2nd subnetwork from the 1st 
subnetwork, As opposed to the 2nd multicast router belonging to said 2nd 
subnetwork, Transmit and a message for requiring registration with a multicast 
group matched with the move host concerned, and a self IP address said message, 
A multicast communication method according to claim 1 or 2 by which a demand 
which transmits datagram addressed to said move host currently held at the 1st 
multicast router concerned to said 2nd multicast router being shown to said 1st 
multicast router. 

[Claim 4]Said move host a registration message which stored said registration 
information of the move host concerned, and information, including an IP address of 
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a multicast router, etc., with the present position information, Transmit to a foreign 
agent of said subnetwork and said foreign agent, While transmitting the new 
registration message which received said registration message and removed said 
registration information from the registration message concerned to a home agent, 
A multicast communication method according to claim 3 registering said registration 
information into a multicast router determined based on an IP address of said 
multicast router. 

[Claim 5]A multicast communication method according to claim 3 or 4 characterized 
by registering said registration information to a multicast router of a subnetwork 
after movement with registration of the present position information when said move 
host moves between subnetworks. 

[Claim 6]Said receiving hosts or a move host to said multicast router with said 
registration information. Register a reference value of communication quality over 
multi cast data received in the multicast router concerned, and said multicast router, 
A multicast communication method of any one description of the Claims 1 -5 which 
measure said communication quality when said multi cast data are received, and 
are characterized by discarding multicasting which received when measured 
communication quality is less than said reference value. 

[Claim 7]Said receiving hosts or a move host adopts permission fluctuation time as 
a reference value of said communication quality, and said multicast router, While 
memorizing receiving time at the time of receiving said multi cast data, A multicast 
communication method according to claim 6 discarding multicasting which received 
when difference of the receiving time concerned and receiving time memorized on 
the occasion of reception of the last multi cast data is calculated and calculated 
difference exceeds said permission fluctuation time. 

[Claim 8]Said receiving hosts or a move host adopts permission fluctuation time as 
a reference value of said communication quality, and said transmission host, Add a 
time stamp value to said multicasting IP datagram, transmit to it, and said multicast 
router, When multi cast data of said multicasting IP datagram are received, while 
memorizing air time shown with said time stamp value, A multicast communication 



method according to claim 6 discarding multicasting which received when 
difference of the air time concerned and air time memorized on the occasion of 
reception of the last multi cast data is calculated and calculated difference exceeds 
said permission fluctuation time. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention the move host who can move between 
subnetworks while communicating about the multicast communication method 
which can be considered as receiving hosts, It is related with the multicast 
communication method of performing transfer control of multicasting IP (Inetnet 
Protocol) datagram for the move host to move between multicast routers, and 
receive multi cast data especially. 
[0002] 
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[Description of the Prior Art]ln the extensive network built by two or more 
subnetworks being connected mutually, as a means for transmitting the art for 
realizing multicast communication, i.e., the same data, to two or more specific 
receiving hosts, IETF (Internet Engineering Task Force: Internet technique 
standardization committee) is considering adoption of an IP multicast. 
[0003]For example, management of the receiving hosts who participate in multicast 
communication, In the above-mentioned IETF, it is carried out according to IGMP 
(Internet Group Management Protocol) exhibited as official document RFC(Request 
for Comment) 1112. According to this IGMP, the receiving hosts who participate in 
multicast communication, It is supposed that the identifier (multicast group address) 
of the multicast group which requires reception will be registered to the multicast 
router for providing multicast communication in the subnetwork in which the 
receiving hosts are located. 

[0004]However, in the communication method of an IP multicast using the Internet 
Protocol (IP is called hereafter) in the basis of the above-mentioned IGMP, service 
of a best effort type is assumed and resending of the datagram mistaken at the time 
of data transfer is not taken into consideration. Therefore, it is suitable for the wire 
communication with a circuit bit error rate low [ the communication method of this IP 
multicast ], and a low possibility that the mistaken datagram will be transmitted to 
receiving hosts. However, when the move host connected to a network by a radio 
channel turns into receiving hosts of a multicasting IP datagram. Application needs 
to resend datagram to reception of the mistaken datagram from having a high circuit 
bit error rate compared with a section of wire line between that the feature of the 
transmission line of a section of wire line and the feature of the transmission line 
between non-railroad sections differ remarkably, and a non-railroad section. 
[0005]Then, as a multicast communication system in consideration of resending of 
the mistaken datagram, The method of performing request sending is known for 
returning NAK (Negative Acknowledgement: negative acknowledge) which 
described the number of the datagram which the receiving hosts who detected the 
error mistook to the transmitting station as the response in receiving datagram. 
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[0006]As a multicast communication system in consideration of resending of the 
datagram which made the mistake in being such, the "radio multicast data transfer 
method" is indicated by JP,H 1 1 -46161 ,A, for example. According to this the "radio 
multicast data transfer method", when a transmitting station performs 
multi-cast-data transmission, grouping of the receiving station group is carried out 
in the offices which can be transmitted and received mutually, and it elects one 
representative station at a time from each group. 

[0007]And a transmitting station polls to each group after transmitting a series of 
multi cast data, ACK (Acknowledgement: positive acknowledge) is made to reply 
only a representative station, Other receiving stations in a group monitor the 
response which the representative station replied, only when there is a demand 
about resending, judging from the received result of a local station, NAK is replied 
to a transmitting station, and a transmitting station resends only the data frame 
demanded when NAK was replied. And when polling is resumed and only ACK is 
replied after the end of resending, the next group is polled, and a transmitting 
station completes multi-cast-data transmission, when ACK is replied from the last 
group. 

[0008]Thereby, it is enabling multi-cast-data transmission with high efficiency by 
shortening of the time for performing the confirmation of receipt, the 
above-mentioned "radio multicast data transfer method" providing high reliability. 
[0009]On the other hand, the network which supports the move host who can move 
between subnetworks is known, communicating. For example, RFC2002 currently 
exhibited in the above-mentioned IETF is supporting "IP mobility." In the IP mobility 
network by this RFC2002. The special agent who the node called the agent for 
caring for a move host is arranged, and is called a home agent to the subnetwork 
which supports a move host to each move host is defined. 

[001 0]And each move host certainly registers the present position information to the 
above-mentioned home agent. A move host's position information is registered also 
into the agent (called a foreign agent) of the subnetwork which carries out a current 
position. Each move host has an eternal identifier (IP address) independent of the 
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present position, and is managed by the home agent using this identifier. 

[001 1 J Drawing 1 0 is a figure showing the outline composition of such an IP mobility 

network. The IP mobility network shown in drawing 1 0 has IP network 901 used as a 

trunk-line data service network, and the subnetworks 902, 903, and 904. 

The case where especially the move host 909 moves to the subnetwork 904 from 

the subnetwork 903 is shown. 

Therefore, in drawing 10, the move host 909 registers the present position 
information into the foreign agent 906 in the subnetwork 903 which is carrying out 
the current position to the home agent 905, and registers it into the foreign agent 
907 after movement. 

[0012]As one method which applies the multicast communication mentioned above 
to the network which provides IP mobility as shown in drawing 10 here, The logical 
channel called a bidirectional tunnel between each move host's home agent and 
each move host is prepared, and there is a method (the transmission participating 
method) of encapsulating and transmitting a multicast packet to a unicast packet. 
[0013]There is also a way (the direct participating method) a move host receives a 
multicast packet directly with the same gestalt as a fixed host as other methods in a 
movement destination. In this method, a move host registers the identifier 
(multicast group address) of the multicast group which requires reception to the 
multicast router located in the subnetwork of a movement destination. 
[0014]"The move host's multicast communication method" is indicated by the 
gazette of JP,H10-243010,A as the multicast communication method which 
combined the above-mentioned transmission participating method and the 
participating method directly. According to this "the move host's multicast 
communication method", according to the character of a multicast group, the direct 
participating method and the indirect participating method are used properly 
appropriately, and intervention to the multicast group of a move host with 
participating qualification is enabled. 
[0015] 

[Problem(s) to be Solved by the lnvention]However, although decline in data 
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transmission efficiency is prevented to the radio multi-cast-data transmission in the 
area which a transmitting station covers by the "radio multicast data transfer 
method" of an indication to above-mentioned JP,H1 1-46161 ,A, In the network with 
which a multicast router and an IP network intervene between a transmission host 
and receiving hosts, there is a problem that decline in data transmission efficiency 
is unavoidable. In each multicast communication method which, on the other hand, 
supports the IP mobility mentioned above, the problem that the reduction effect of 
the traffic which is a merit of multicast communication is spoiled arises in the 
multicast communication by the above-mentioned direct participating method first. 
[001 6]ln the multicast communication by the above-mentioned transmission 
participating method. When a move host moves between subnetworks, The problem 
that the multicasting IP datagram transmitted between the time which processing of 
registration of the position information after movement, the registration to a 
multicast router, etc. is needed, and such processing takes to a move host by the 
subnetwork of a movement destination is unreceivable arises. 
[001 7]Although how to restrict intervention of the move host who doubled with the 
character of the multicast group is shown by "the move host's multicast 
communication method" of the indication to above-mentioned JP,H10-243010,A, 
data transmission efficiency is not described at all. 

[0018]On each multicast communication method which supports such IP mobility, 
and in a move host, The information for managing the information for managing 
mobility and the registration to a multicast group had to be transmitted and received 
in the separate IP datagram, and the problem of causing waste of a circuit band has 
arisen. 

[001 9]Since detection of the move host having moved the subnetwork and detection 
of the multicast router needed with the movement are performed independently, 
there is a problem of taking time for a move host to detect movement between 
multicast routers. Also when communicating under the application severely 
demanded from delay on the other hand rather than reliable data transfer, such 
application, When the multicasting IP datagram which has the delay beyond fixed 
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time is transmitted to a move host, in order to discard the IP datagram which 
received, resending of an IP datagram is needed and this poses a problem of waste 
of a circuit band. 

[0020]Also in the IP mobility environment where the move host who was made in 
order that this invention might solve the above-mentioned problem, and is 
connected to a network via a radio channel moves during communication between 
subnetworks, It aims at obtaining the multicast communication method which can 
realize efficient IP multicast communication. 
[0021] 

[Means for Solving the Problem]lf it is in a multicast communication method 
concerning this invention in order to solve SUBJECT mentioned above and to attain 
the purpose, In a multicast communication method of performing multi-cast-data 
transmission from a transmission host to two or more receiving hosts via a 
subnetwork connected mutually, said transmission host, Multi cast data are 
transmitted as a multicasting IP datagram which contained the UDP (User 
Datagram Protocol) frame in a multicast group, Said receiving hosts to a multicast 
router of a subnetwork in which the receiving hosts concerned are located. A 
multicast group matched with the receiving hosts concerned, IP (Internet Protocol) 
address of self, etc. are registered as said receiving hosts' registration information, 
When said multicast router receives said multicasting IP datagram, Determine 
receiving hosts who become the destination based on said registration information 
registered into the multicast router concerned, and multi cast data contained in said 
multicasting IP datagram to receiving hosts who determined, It transmits as a 
unicast IP datagram having contained the TCP (Transmission Control Protocol) 
frame. 

[0022]According to this invention, a multicast router receives a multicasting IP 
datagram which adopted UDP as IP data, is once accumulated, and receives 
receiving hosts, Since the multicasting IP datagram is transmitted as a unicast IP 
datagram which adopted TCP as IP data, data communications between multicast 
routers can be performed according to a TCP procedure with receiving hosts. 



- 10 - 



[0023]lf it is in a multicast communication method concerning the next invention, in 
the above-mentioned invention, said transmission host adds a sequence number of 
multi cast data contained in the multicasting IP datagram concerned to said 
multicasting IP datagram which transmits. 

[0024]According to this invention, since a sequence number is added to a 
multicasting IP datagram which a transmission host transmits, in receiving hosts, 
learning of the loss of a multicasting IP datagram, etc. can be carried out by 
detecting this sequence number. 

[0025]lf it is in a multicast communication method concerning the next invention, He 
is a move host to whom said receiving hosts move between said subnetworks in the 
above-mentioned invention, When the move host concerned moves to the 2nd 
subnetwork from the 1st subnetwork, As opposed to the 2nd multicast router 
belonging to said 2nd subnetwork, Transmit and a message for requiring 
registration with a multicast group matched with the move host concerned, and a 
self IP address said message, A demand which transmits datagram addressed to 
said move host currently held at the 1st multicast router concerned to said 2nd 
multicast router is shown to said 1st multicast router. 

[0026]When according to this invention receiving hosts are move hosts and move 
during communication of data between subnetworks, Since a multicast router of a 
movement destination requires transmission of datagram transmitted to former 
addressing to a multicast router from a former multicast router, data loss 
accompanying a move host's movement can be reduced. 

[0027]lf it is in a multicast communication method concerning the next invention, 
Said move host in the above-mentioned invention with the present position 
information. A registration message which stored said registration information of 
the move host concerned, and information, including an IP address of a multicast 
router, etc., Transmit to a foreign agent of said subnetwork and said foreign agent 
receives said registration message, While transmitting the new registration 
message which removed said registration information from the registration 
message concerned to a home agent, Said registration information is registered 
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into a multicast router determined based on an IP address of said multicast router. 
[0028]When receiving hosts are move hosts according to this invention, the present 
position information in a registration message for registering with a mobility agent 
(a home agent and a foreign agent). Since information which requires reception of 
multi cast data to a multicast router is included, A message which requires 
reception of multi cast data can be performed to a message and a multicast router 
for registering position information into a home agent and a foreign agent by one 
registration message. 

[0029]lf it is in a multicast communication method concerning the next invention, In 
the above-mentioned invention, when said move host moves between subnetworks, 
said registration information is registered to a multicast router of a subnetwork after 
movement with registration of the present position information. 
[0030]When a move host who is receiving hosts detects movement between 
subnetworks according to this invention, with re-registration of the present position 
information. Since registration information is directly registered to a multicast router 
after movement, it becomes possible to re-register a multicast group of a multicast 
router after movement, etc. quickly. 

[003 1 ]lf it is in a multicast communication method concerning the next invention, In 
the above-mentioned invention, said receiving hosts or a move host to said 
multicast router with said registration information. A reference value of 
communication quality over multi cast data received in the multicast router 
concerned is registered, Multicasting which received is discarded when it measures 
said communication quality when said multicast router receives said multi cast data, 
and measured communication quality is less than said reference value. 
[0032]Since according to this invention a reference value of communication quality 
over a multicast group etc. which are contained in registration information is also 
collectively registered when receiving hosts or a move host registers registration 
information into a multicast router, A multicast router becomes possible 
[ transmitting only multi cast data which fulfill a reference value of communication 
quality in this the bottom to receiving hosts ]. 
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[0033]lf it is in a multicast communication method concerning the next invention, 
While said receiving hosts or a move host adopts permission fluctuation time as a 
reference value of said communication quality and said multicast router memorizes 
receiving time at the time of receiving said multi cast data in the above-mentioned 
invention, Multicasting which received is discarded, when difference of the 
receiving time concerned and receiving time memorized on the occasion of 
reception of the last multi cast data is calculated and calculated difference exceeds 
said permission fluctuation time. 

[0034]Since a multicast router performs abandonment judgment of multicasting by a 
detection result of the above-mentioned communication quality based on receiving 
time of a continuous multicasting IP datagram according to this invention, A 
multicasting IP datagram received by having a time delay more than fixed is 
detectable. 

[0035]lf it is in a multicast communication method concerning the next invention, In 
the above-mentioned invention, said receiving hosts or a move host adopts 
permission fluctuation time as a reference value of said communication quality, 
Said transmission host adds a time stamp value to said multicasting IP datagram, 
and transmits to it, When said multicast router receives multi cast data of said 
multicasting IP datagram, while it memorizes air time shown with said time stamp 
value, Multicasting which received is discarded, when difference of the air time 
concerned and air time memorized on the occasion of reception of the last multi 
cast data is calculated and calculated difference exceeds said permission 
fluctuation time. 

[0036]According to this invention, a time stamp value is added to a multicasting IP 
datagram transmitted by transmission host, Since a multicast router performs 
abandonment judgment of multicasting by a detection result of the 
above-mentioned communication quality based on air time shown in the 
above-mentioned time stamp value, a multicasting IP datagram transmitted by 
having a time delay more than fixed is detectable. 
[0037] 
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[Embodiment of the lnvention]Below, the embodiment of the multicast 
communication method concerning this invention is described in detail based on 
Drawings. This invention is not limited by this embodiment. 
[0038]embodiment 1 . -- the multicast communication method concerning 
Embodiment 1 is explained first. Drawing 1 is a figure showing the network 
composition for explaining the multicast communication method concerning 
Embodiment 1 , and shows the network which performs multi-cast-data transmission 
from a transmission host to two or more receiving hosts via the subnetwork 
connected especially mutually. 

[0039]The network shown in drawing 1 has basic IP network 1 00 and the 
subnetworks 101, 102, 103, 104, and 105. And the subnetworks 101, 102, 103, 104, 
and 105 are connected to basic IP network 1 00 via the routers 111, 112, 113, 114, 
and 115, respectively. The subnetworks 101 , 102, and 103 have the multicast 
routers 221 , 222, and 223 with the foreign agents 211 , 212, and 213, respectively. 
The subnetwork 104 has the home agent 201 and the subnetwork 105 has the 
transmission host 202 who transmits multi cast data. 

[0040]Especially this Embodiment 1 explains the multicast communication method 
about the case where between each subnetwork is made into a movable move host 
for receiving hosts, and shows the state where the move host 203 was located in 
the subnetwork 1 01 , as an initial state in drawing 1 . The home agent who provides 
the move host 203 with IP mobility is the home agent 201 located in the subnetwork 
104. 

[0041 ]The move host 203 receives the multicast router 221 here, When the 
received multi cast data are the things to multicast group IPmulticastAddress-1 , it 
has registered transmitting the multi cast data to the move host 203 of self. And the 
multicast router 221 holds the entry table showing the register state of these multi 
cast data. Drawing 2 is a figure showing the entry table held at the multicast router 
221. 

[0042]ln [ as shown in drawing 2, the entry table comprises an item of the identifier 
of a multicast group, the registration host, and the attribute, and ] the 
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above-mentioned state, In order, multicast group IPmulticastAddress-1 , the move 
host 203, and reserve are registered into each item. On a network, a registration 
host is registered here as an IP (Internet Protocol) address which is a peculiar 
identifier. 

[0043]ln this state, the transmission host 202 performs multiple address dispatch, 
i.e., IP multicast transmission, by making the above-mentioned multi cast data 
addressed to multicast group IPmulticastAddress-1 into a multicasting IP datagram. 
This multicasting IP datagram is transmitted like the conventional IP multicast as a 
frame which used UDP (User Datagram Protocol) for IP data. And the multicast 
router 221 will accumulate the data division in the UDP frame in the buffer in the 
multicast router 221 , if the above-mentioned multicasting IP datagram addressed to 
multicast group IPmulticastAddress-1 is received. 

[0044]lt continues, and the multicast router 221 includes the data division 
accumulated in the buffer in the TCP (Transmission Control Protocol) frame, and 
transmits it to the move host 203 as a unicast IP datagram which used TCP for IP 
data. That is, the data communications between the multicast router 221 and the 
move host 203 are performed under a TCP procedure, and recovery over a data 
error or a data loss can also be performed according to the TCP procedure. 
Thereby, recovery of data which was described above can be performed only using 
the communication path which connects between the move hosts 203 with the 
multicast router 221 . 

[0045]ln drawing 1 , although the foreign agent and multicast router in each 
subnetwork are shown as another device, the device of one which has these each 
function can also be used. 

[0046]According to the multicast communication concerning Embodiment 1, as 
explained above. Since the multicast router 221 transmits the multi cast data which 
the transmission host 202 transmitted as an UDP frame to the move host 203 who 
becomes an address as a unicast IP datagram of the TCP frame, It becomes 
possible to perform reliable data transfer, without making ** which performs data 
recovery etc. by a TCP procedure, and wasting the multicast router 221 and other 
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network resources other than between the move hosts 203. 

[0047]The multicast communication method which starts embodiment 2. Ranking 
next at Embodiment 2 is explained. Although the transmission host 202 described 
the example which transmits multi cast data as a data division of the UDP frame in 
the above-mentioned Embodiment 1 according to the conventional IP multicast, In 
the multicast communication method concerning Embodiment 2, it is characterized 
by the transmission host's 202 giving a sequence number to the multi cast data to 
transmit, and transmitting the information on the sequence number with multi cast 
data. 

[0048]ln the conventional IP, for example, IP format of the Internet Protocol version 
4 generally used now, drawing 3, It is a figure showing the multi-cast-data move 
format which provided the field which stores the above-mentioned sequence 
number in the UDP frame in IP data. In the multi-cast-data move format shown in 
drawing 3, having adopted UDP as a protocol used for IP data is recognized by 
setting 17 which shows UDP as the protocol number field in an IP header. And 
between the data field which UDPport-1 which shows a destination port is set as the 
UDP header in this UDP frame, and stores that UDP header, and the field which 
stores multi cast data, The field which stores the sequence number given to the 
above-mentioned multi cast data is provided. 

[0049]Thus, since the field which stores like TCP the sequence number which 
identifies multi cast data is provided into the UDP frame, When receiving hosts 
receive the multi cast data shown in drawing 3, it becomes possible by detecting the 
sequence number in the UDP frame to detect loss of an IP datagram easily. In order 
to correspond to drain of an IP address, as an inheritor of the present IP (IPv4:IP 
version 4), IPv6 (Internet Protocol version 6) is developed and the above-mentioned 
concept of sequence number grant can be applied also in the format of this IPv6. 
[0050] Drawing 4 is a figure showing the multi-cast-data move format which stored 
the above-mentioned sequence number in the reception destination option header 
of an IPv6 format. In the IPv6 format, the option header is provided in the field of the 
preceding paragraph of IP data, It can use for fragmentation, attestation, a code, 
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path control (the router to pass is specified), a relay option (it is made to process for 
every router to pass), a reception destination option (processing is performed when 
an address is reached), etc. 

[0051]Here, as shown in drawing 4, an option header is used as a reception 
destination option, and the sequence number above-mentioned in especially the 
field is held. Thereby, also to the multi cast data of the IPv6 format shown in 
drawing 4 , receiving hosts can detect the sequence number in the UDP frame, and 
the detection of loss of an IP datagram of them is attained. 

[0052]According to the multicast communication method concerning Embodiment 2, 
as explained above. Since the field which stored the sequence number over multi 
cast data is provided in the IP multicast data which includes the UDP frame as IP 
data, When the receiving-hosts side receives this IP multicast data, loss of an IP 
datagram, etc. can be detected by detecting a sequence number. According to this 
detection, reception of an IP datagram can be made into a positive thing by 
performing request sending of an IP datagram to the transmission host side. 
[0053]The multicast communication method which starts embodiment 3. Ranking 
next at Embodiment 3 is explained. In Embodiments 1 and 2 mentioned above, 
when the move host 203 was located in the subnetwork 101 , described the example 
which receives multi cast data, but. By the multicast communication method 
concerning Embodiment 3, the case where the move host 203 moves from the 
subnetwork 101 during reception of multi cast data at the subnetwork 102 is 
explained. 

[0054 ] Draw in g 5 i s an explanatory view for explaining ****** of communication by 
the multicast communication method concerning this Embodiment 3. In drawing 5, 
the move host 203 recognizes first that self moved into the subnetwork 1 02 by 
receiving the agent ad message 41 from the foreign agent 212 in the subnetwork 
1 02. Under the present circumstances, the move host 203 registers the present 
position information via the foreign agent 212 to the home agent 201 further. 
Namely, the move host 203 transmits the registration request 42 included the 
present position information to the home agent 201 , as shown in drawing 5, The 
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registration response 43 which shows completion of registration via the foreign 
agent 212 from the home agent 201 is received. 

[0055]The move host 203 receives the multicast router 222 belonging to the 
subnetwork 1 02 after movement with movement to the subnetwork 1 02 from the 
subnetwork 101, The purport that the multi cast data addressed to multicast group 
IPmulticastAddress-1 are transmitted to the move host 203 of self, The multicasting 
registration message 44 indicated to be an identifier (IP address of the multicast 
router 221 ) of the multicast router 221 belonging to the subnetwork before 
movement is transmitted. 

[0056]lf the above-mentioned multicasting registration message 44 is received, the 
multicast router 222, According to the multicasting registration message 44, the 
data transfer request message 45 which showed that the multi cast data which 
should be transmitted to the move host 203 were transmitted to the multicast router 
222 is transmitted to the multicast router 221 . 

[0057]lf the above-mentioned data transfer request message 45 is received, the 
multicast router 221 , According to the transfer-request message 45, the multi cast 
data accumulated in order to transmit to the move host 203 are transmitted to the 
multicast router 222 as unicast IP datagram 46 which used TCP for IP data. If 
above-mentioned unicast IP datagram 46 is received, the multicast router 222 will 
be transmitted to the move host 203 as IP datagram 47, after it changes a 
transmission destination address into the move host 203. 

[0058]According to the multicast communication method concerning Embodiment 3, 
as explained above. [ when the move host 203 moves to the subnetwork 102 from 
the subnetwork 101 ], By requiring the data transfer transmitted to the multicast 
router 221 belonging to the subnetwork 101 before the multicast router 222 
belonging to the subnetwork 102 after movement moving. While being able to 
transmit the data transmitted to the subnetwork 101 before movement to the 
subnetwork 1 02 after movement, the transmission host 202, The multi cast data 48 
can be transmitted without being conscious of these move host's 203 movement, 
and it becomes possible to avoid the data loss accompanying the move host 203 
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moving between subnetworks. 

[0059]The multicast communication method which starts embodiment 4. Ranking 
next at Embodiment 4 is explained. In Embodiments 1 -3 mentioned above, the 
move host 203, The registration request for registering the present position 
information into the home agent 201, The multicasting registration message which 
showed that the multi cast data of multicast group IPmulticastAddress-1 were 
transmitted to the move host 203 at the multicast router 221 or 222, Although each 
had transmitted to arbitrary timing, In the multicast communication method 
concerning Embodiment 4. It replaces with the above-mentioned registration 
request and multicasting registration message, It is characterized by using the 
registration message which stored information, including the IP address of the 
identifier (multicast group address) of a multicast group, and a move host, the IP 
address of a multicast router, etc., in the multicast router. 

[0060] Drawing 6 is a figure showing the format with the above-mentioned extended 
data for multicastings of a registration message. In the format of the registration 
message shown in drawing 6. The data field specified by RFC2002 which adopted 
UDP as IP data and was described above in this UDP frame following the UDP 
header, The field of the extended data for multicastings which stored the 
above-mentioned information, including a multicast group address, a move host's 
IP address, the IP address of a multicast router, etc., is provided. 
[0061 ]D rawing 7 is an explanatory view for explaining ****** of communication by 
the multicast communication method concerning this Embodiment 4. In drawing 7, 
first the foreign agent 211, If the registration message 61 shown in drawing 6 is 
received from the move host 203, The registration message 62 which removed the 
extended data part above-mentioned from the registration message which received 
for multicastings, i.e., a registration request, is transmitted to the home agent 201. 
And if the above-mentioned registration message 62 is received, the home agent 
201 will perform registration processing of the move host 203 according to the 
registration message 62, and will transmit the registration response 64 to the move 
host 203. 
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[0062]The multicasting registration message 63 which the foreign agent 211 
created from the extended data for multicastings, Based on the IP address of the 
multicast router shown in the extended data for multicastings, it transmits to the 
multicast router 221 . The multicast router 221 will perform registration processing 
of the move host 203 according to the multicasting registration message 63, if the 
above-mentioned multicasting registration message 63 is received. 
[0063]Although the above-mentioned fur mat of the registration message followed 
RFC2002 which supports "IP mobility", The message format transmitted to the 
multicast router 221 from the foreign agent 21 1 is the message according to 
RFC1112, i.e., an IGMP message. 

[0064]The IGMP message transmitted from a multicast router, It is also possible to 
be directly transmitted to the move host 203 from the multicast router 221 , and, 
When transmitted to the foreign agent 21 1 from the multicast router 221 , He is able 
for the foreign agent 21 1 to include the contents of the IGMP message in the 
extended data for multicastings of the registration response 64 transmitted by the 
move host 203 from the home agent 201 , and to transmit them to the move host 203. 
[0065]According to the multicast communication method concerning Embodiment 4, 
as explained above. The registration request for registering the move host's 203 
present position information into the multicast router 221 which belongs to the 
subnetwork after movement with the home agent 201 , Since transmission of the one 
registration message 61 has realized, It becomes possible to reduce the overheads 
of an IP header when the move host 203 transmits two or more registration requests, 
and waste of the circuit band between the move host 203 and the foreign agent 21 1 
and reduction of a move host's processing load are attained. 
[0066]lt becomes possible to combine in "IP mobility" procedure of managing the 
move host's 203 present position information for change of the multicast router 
used as a registration destination produced with movement, and to carry out, when 
the move host 203 detects change of position information. 

[0067]The multicast communication method which starts embodiment 5. Ranking 
next at Embodiment 5 is explained. In Embodiment 4 mentioned above, in the 
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registration message 61 for the move host 203 to register the present position 
information into the home agent 201 . Although the example which adds the 
registration information of the move host 203 to the multicast router 221 , including 
the IP address of a multicast group, etc., was described, In the multicast 
communication method concerning Embodiments, when the move host 203 
registers the registration information of the move host 203 of self into the multicast 
router 221 , it is characterized by adding the information which showed the 
communication quality over multi cast data. 

[0068] Drawing 8 is the flow chart which showed the communications processing 
based on detection of the information on the above-mentioned communication 
quality in the multicast communication method concerning Embodiment 5, 
Processing by the multicast router at the time of setting up the permission 
fluctuation time which means the receiving interval of the data which continued as 
communication quality especially is shown. 

[0069]First, in drawing 8 , reception of a multicasting IP datagram of the multicast 
router in the subnetwork in which a move host is located will investigate whether it 
is no for whether communication quality, i.e., permission fluctuation time, is already 
registered by the move host (Step S301 ). In Step S301 , as communication quality, 
when permission fluctuation time is not registered, a series of processings by a 
multicast router are ended, and permission fluctuation time is registered if needed. 
On the other hand, in Step S301 , when permission fluctuation time is registered as 
communication quality, a multicast router memorizes as Tred the time which 
received the multicasting IP datagram (Step S302). And the difference Tdiff of time 
TrecO memorized as receiving time before is calculated (Step S303), and it replaces 
by the value which time Tred which described time TrecO above shows (Step 
S304). 

[0070]And Tdiff calculated in Step S303 investigates whether it is over Tallow which 
shows permission fluctuation time (Step S305). In Step S305, when the difference 
Tdiff is over the permission fluctuation time Tallow, the multicasting IP datagram 
which received is discarded (Step S306). On the other hand, in Step S305, when 
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the difference Tdiff is not over the permission fluctuation time Tallow, the 
multicasting IP datagram which received is transmitted to a move host according to 
the contents and receiving hosts' registration information (Step S307). 
[0071]Thus, a multicast router, for example a move host, When moving during 
communication between subnetworks and the receiving interval (reception 
fluctuation time) of the received data which continued temporarily becomes large 
with the registration of position information and the change of a multicast router 
accompanying the movement, the multi cast data in that case can be discarded. 
[0072]Although the multicast router used the difference of the receiving time of the 
multicasting IP datagram which receives continuously as information on 
communication quality in the above-mentioned example, It is also possible to 
replace with receiving time and to use the time stamp value added to the 
multicasting IP datagram transmitted by the transmission host. For example, when 
the field which stores a time stamp value is established in multi cast data as shown 
in drawing 3 and the transmission host 202 transmits a multicasting IP datagram to 
them, it is set as the field of the time stamp value which described the time of the 
transmission above. 

[0073] Drawing 9 is a figure showing the multi-cast-data move format in which the 
field of the above-mentioned time stamp value was established. In the 
multi-cast-data move format shown in drawing 9, the field of the above-mentioned 
time stamp value is provided between the field which stores the sequence number 
explained in Embodiment 2, and the field which stores multi cast data. 
[0074]Since a receiving interval discards the multicasting IP datagram beyond 
reception fluctuation time according to the multicast communication method 
concerning Embodiment 5 as explained above, While becoming effective to the 
application which cannot permit such reception fluctuation time in particular, waste 
of the circuit band between multicast routers is avoidable with a move host. 
[0075] 

[Effect of the lnvention]As mentioned above, according to this invention, a multicast 
router receives the multicasting IP datagram which adopted UDP as IP data, is once 
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accumulated, and receives receiving hosts as explained, Since the multicasting IP 
datagram is transmitted as a unicast IP datagram which adopted TCP as IP data, In 
the data communications between receiving hosts and a multicast router, it 
becomes possible to perform data recovery according to a TCP procedure, etc., and 
the effect that the reliability of multicast communication can be raised is done so. 
[0076]Since a sequence number is added to the multicasting IP datagram which a 
transmission host transmits according to the next invention, It enables receiving 
hosts to detect the loss of the multicasting IP datagram on a circuit easily based on 
this sequence number, Based on this detection, request sending etc. can be 
performed to a transmission host, and the effect that the reliability of multicast 
communication can be raised more is done so. 

[0077]When according to the next invention receiving hosts are move hosts and 
move during communication of data between subnetworks, Since transmission of 
the datagram which the multicast router of a movement destination holds to a 
former multicast router is required, the effect that the data loss accompanying a 
move host's movement can be reduced is done so. 

[0078]When receiving hosts are move hosts according to the next invention, the 
present position information in the registration message for registering with a 
mobility agent (a home agent and a foreign agent). Since the information which 
requires the reception of multi cast data to a multicast router is included, The 
message which requires the message for registering position information into a 
home agent and a foreign agent and the reception of multi cast data to a multicast 
router can be performed by one registration message, The effect that the traffic 
between the move host by duplication of the overhead of an IP header and a foreign 
agent can be reduced is done so. 

[0079]When the move host who is receiving hosts detects movement between 
subnetworks according to the next invention, with re-registration of the present 
position information. Since registration information is directly registered to the 
multicast router after movement, the effect of becoming possible to perform quickly 
re-registration of the multicast group to the multicast router after movement, etc. is 
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done so. 

[0080]Since according to the next invention the reference value of the 
communication quality over the multicast group etc. which are contained in 
registration information is also collectively registered when receiving hosts or a 
move host registers registration information into a multicast router, The multicast 
router can transmit only the multi cast data which fulfill the reference value of the 
above-mentioned communication quality to receiving hosts, and the effect of 
becoming possible to reduce the traffic between multicast routers with receiving 
hosts etc. is done so. 

[0081 ]Since a multicast router performs abandonment judgment of multicasting by 
the detection result of the above-mentioned communication quality based on the 
receiving time of the continuous multicasting IP datagram according to the next 
invention, The multicasting IP datagram received by having a time delay more than 
fixed can be detected, and the effect that the multi cast data to discard can be 
sorted out easily is done so. 

[0082]According to the next invention, a time stamp value is added to the 
multicasting IP datagram transmitted by the transmission host, Since a multicast 
router performs abandonment judgment of multicasting by the detection result of 
the above-mentioned communication quality based on the air time shown in the 
above-mentioned time stamp value, The multicasting IP datagram transmitted by 
having a time delay more than fixed can be detected, and the effect that the multi 
cast data to discard can be sorted out easily is done so. 
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[Brief Description of the Drawings] 

[Drawing 1 ]lt is a figure showing the network composition for explaining the 
multicast communication method concerning Embodiment 1 . 

[Drawing 2] In the multicast communication method concerning Embodiment 1 , it is 
a figure showing the entry table held at a multicast router. 

[Drawing 3] It is a figure showing the multi-cast-data move format in the multicast 
communication method concerning Embodiment 2. 

[Drawing 4]lt is a figure showing other examples of the multi-cast-data move format 
in the multicast communication method concerning Embodiment 2. 
[Drawing 5] It is an explanatory view for explaining ****** of communication by the 
multicast communication method concerning Embodiments. 

[Drawing 6]the multicast communication method **** concerning Embodiment 3 - it 
is a figure showing the format with the extended data for multicastings of a 
registration message. 

[Drawing 7] It is an explanatory view for explaining ****** of communication by the 
multicast communication method concerning Embodiment 4. 

[Drawing 8] In the multicast communication method concerning Embodiment 5, it is 
the flow chart which showed the communications processing based on detection of 
the information on the above-mentioned communication quality. 
[Drawing 9] In the multicast communication method concerning Embodiment 5, it is 
a figure showing the multi-cast-data move format in which the field of the time 
stamp value was established. 

[Drawing 1 0] It is a figure showing the outline composition of the IP mobility network 
in the former. 
[Description of Notations] 

100 A basic IP network, and 101-105 Subnetwork, 111-115 [A foreign agent and 
221 ,222,223 / Multicast router. ] A router and 201 A home agent, 202 transmission 
hosts, and 203 A move host and 211,212,213 
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[Translation done.] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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